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We  now  come  to  less  devoted  contemida-- 
tionsy  than  those  in  which  we  have  irecently  been 
eng^iged,  though  at  the  same  time  they  are  un-» 
questionably  of  importance,  whether  considered 
physically  or  otherwise*  In  our  former  inqui- 
ries, I  endeavoured  to  impress  you  with  the  con- 
vidion  of  an  opinion,  which  I  own,  I  have  long 
entertained,  and  whiich  I  have  endeavoured  to 
establish  on  plain,  rational,  and,  I  am  almost 
tempted  to  say,  on  self-evident  principles,  that 
this  earth  has  sustained  one,  if  not  many  revo- 
lutions. The  vicissitudes,  indeed,  are  too  inde- 
libly marked  on  its  surface,  to  be  denied.  The 
bowels  of  the  earth  also  contain  those  coals,  bi- 
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tumens,  and  other  vegetable  fossils,  whose  strata 
are  too  exaftly  identified,  to  allow  us  to  sup- 
pose, that  they  have  been  any  other  than  parts 
of  the  external  coating  of  the  globe,  or  at  least 
of  the  bottom  of  the  ocean.     The  summits  of 
the  Imaiis,  of  the  Alps,  and  of  the  Cordelliers, 
prove,   that   tlio'se   mountains  were,  in  former 
times,  covered  by  the  waters ;  and  that  ancient 
continents,  whose  ^  lowest  plains  must  have  been 
of  greater  elevation  than  their  most  towering 
eminences,  niust  have  stretched  themselves  along 
the  Pacific  and  the  Atlantic  oceans.     At  what 
time  things  were  in  this  situation  I  do  not  pre- 
sume to  say  ;  for  me,  it  is  sufficient  to  believe 
the  faft ;  and  in  such  temper  of  mind,  that  I 
view  the  whole  system  of  nature  as  a  grand  mu- 
seum, and  the  proi:)efrties  of  its  contents  as  a  fit 
subject  for  investigation.     In  such  pursuits  as, 
these,  it  is,  that  the  human  intellcft  asserts  its 
.native  dignity,  and  maintains  the  ascendancy 
which  it  possesses.     Every  subordinate  species  of 
being  afts  contented  in  a  lesser  sphere,  and  per- 
forms the  part  assigned  it,  with  instinftive  quie- 
tude :  but,  man  contemplates  the  things  around 
him,  surveys,  examines,  and  admires.  His  capa-* 
city  is  adapted  to.  complex  inquiries  ;  he  is  not 
satisfied  with  the  bare  inspection  of  fadrs ;  he 
marks  efiedb,  and 'dares  to  ask  the  cause. 

All 
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An  beings  ^n  the  universe  may  be  arfibged 
under  three  heads.  Fir$t,  ply  steals  which  arc 
material,  or  palpable  objpds  of  $eQse^  which  may 
be  seen,  felt,  and  heard ;  as  the  phsenomena  of 
the  fossil,  vegetable^  wA  animal  kingdoms,  to* 
gether  with  those  6f  the  planetary  wprlds.  Se- 
condly, metaphysical^  or  objefts  of  the  intellcft 
or  understanding,  which -are  neither  seen,  felt, 
nor  heard ;  but  are  to  be  conceived  and  under- 
stood* Thirdly,  moral  beingSy  .a  compound  of 
both,  beingptartly  objeiSb  of  sense,  and  partly  of  the 
understanding.  Thus,  of  all  the  sciences,  natural 
philosophy  as  the  general  parent,  deserves  the 
first  place.  Natural  philosophy  is  the  trunk  of 
the  tree  of  knowledge,  out  of  which,  and  in  pro- 
portion to  which,  like  so  many  branches,  they  all 
grow.  These  branches  spread  wide,  and  bear 
luxuriant  fruits  of  different  kinds.  And  hence 
it  is  that  such  delight  results  from  the  cultivation 
of  this  science.  For  upwards  of  a  fourth  part 
of  the  whole  ageof  the  world,  indeed,  agreeably  to 
the  Mosaic  computation,  the  power  of  one 
great  man's  mind,  but  not  with  experiment  for 
its  foundation,  reigned  paramount  over  the  hu- 
man understanding.  This  man  was  Aristotle. 
But,  however  jusdy  he  was  entitled  to  admiration, 
it  cannot  be  denied,  that  his  principles  of  natural 
philosophy    were   established     upon  less  -  firm 
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giouflk,  than  that  upon  which  physical  science 
is  buUt  at  Dresent  ^  and  that  his  modes  of  reason- 
ing were  less  calculated  to  produce  real  know- 
ledge, than  those  are,  which  owe  their  being  to 
more  minute  inquiries  and  observation.  TKe 
present  century,  perhaps,  yields  the  fullest  blaze 
of  light,  that  ever  shone  on  philosophical  pur- 
suits. No  ipse  dixit  now  fetters  lis  in  the 
shackles  of  prejudice.  Each  man  penetrates  the 
walk  of  science  more  peculiarly  suited  to  Jbis  ge- 
nius, and  contributes  his  part  towards  enlighten- 
ing the  world. 

The  real  state  of  things  points  out  the  incon- 
ceivable power  of  the  God  of  nature.  What  a  di- 
versity in  plants !    What  a  diversity  in  animals  ! 
Is  there  any  country  entirely  barren  of  useful  pro- 
ductions ?   Or  any  season  of  the  year  without  its 
fruits  ?  Where  is  the  spot  of  ground  so  small,  as 
not  to  demonstrate  the  extent  of  the  plastic  power  ? 
Amid  the  thousands  of  millions  of  blades  which 
compose  the  mosses  of  the  fields,  how  few  that  per- 
fedUy  resemble  each  other  ?  In  regard  to  animals, 
their  variety  exceeds  conception.  It  is  infinite  with 
respeft  to  figure,  fonn,  disposition,  and  manner  of 
living.  From  the  microscopic  mite,  to  the  towering  , 
ephant,  there  is  an  imperceptible  gradation  in  the 
size  of  animals,  and  each  gradation  is  composed 
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of  a  miiltiplicity  of  species,  a]l  of  which  differ  in 
their  motions,  and  are  furnished  with  different 
anns.  In  each  gradation,  there  are  terrene  and 
aquatic  animals,  and  those  wliich  fly,  and  those 
which  skim  along  the  air.  There  is  the  frugife- 
rous  race,  the  camivoroi^,  and  the  mixt,.  Nor 
are  there  any,  whose  shape  and  make  is  not  par- 
ticularly^ adapted  to  the  place  they  are  destined 
to  inhabit,  and  the  kind  of  life  they  are  appomted 
to  follow.  AU  are  endowed  with  some  particu** 
lar  talents ;  and  thos^  who  have  the  same  quali- 
ties, differ,  notwithstanding,  jn  the  manner  of 
possessing  them.  Is  strength  or  agility  thip  chai» 
laderistic  of  an  animal  ?  In  one  it  is  seated  in 
the  ribs ;  in  another  in  the  vertebrae ;  in  one  in 
the  wings;  in  another  in  the -hams;  in  one  in  the 
neck ;  in  another  in  the  jaws.  Some,  again,  are 
distinguished  by  the  exquisite  delicacy  of  the 
senses.  In  this  animal  it  is  centered  in  sight  $ 
in  another  in  hearing ;  in  a  third  in  smell ;  and  in 
a  fourth  in  feeling,  -/^in,  how  grea^t  th^  dif- 
ference in  the  ariungment  of  the  bwn  and  nerv» 
of  birds  and  of  quadrupeds;  betwixt  the  struc- 
ture of  the  lungs  in  th^  terrene  and  in  the  itqua^- 
tic  race.  The  intestines  of  bipeds  and  quadru- 
.{  peds  are  compo3f^  pf  distind  pieoes,  ^  of  whic^ 
have  their  particular  sh^pe  anc)  mould.  In  repr 
tiles  and  inseds  it  is  one  entire  bag  or  canal^ 

A3  that 


6  I/ITTER    LI. 

that  commencing  from  the  head,  terminates  at 
the  tail.  In  tlie  testaceous  race,  that  ding  to 
rocks  and  rugged  parts  of  the  earth,  the  bones 
cover  the  flesh  :  whereas  in  every  other  species, 
the  flesh  envelopes  the  bones.  But,  that  part 
tif  animals,  where  the  greatest  variety  is  observ- 
able, is  the  organ  which  serves  to  gather  their 
food.  Here  every  animal  receives  a  different 
mould,  according  to  the  element  he  inhabits. 
Those  that  live  upon  the  earth  and  in  the  waters, 
and  those  which  frequent  the  air,  have  each  of 
them  this  organ  differently  formed.  It  is  by 
this  that  tlie  6rugiferous  animals  are  distinguished 
from  the  carnivorous ;  not  only  among  the  qua  • 
drupeds,  but  also  in  birds  and  fishes  ;  not  only 
among  animals  visible  to  the  naked  eye,  but 
among  those  which  the  microscope  discovers. 
What  an  apparatus  of  saws,  levers,  pinchers, 
hammers,  and  other  offensive  weapons,  are  ob- 
servable in  the  forehead  of  some  animalculs, 
while  that  of  others  is  perfeAly  smooth.  By 
this  oi]gan,  also,  are  the  species  that  live  upon  the 
roots  of  plants  distinguished,  from  those  that 
brouze  upoii  the  tender  herb.* 

In  this  sort  of  philosophy  then  there  is  a  dou- 
ble pleasure ;  first,  that  of  admiration,  whilst  we 

contemplate 

*  Anini*  Creat. 


LETTER    LI.  7 

cootemplate  things  that  are  great  and  jypn^erful^ 
^nd  yet  do  not  underst^d  their  causes^. for 
though  admiration  proceeds  from  ignoran/ce,  yet 
it  is  attended  with  a  kind  of  delight  peculiar  to 
itself.  Secondly,  the  intelleftual  pleasure  of  dis- 
tinft  knowledge  and  comprehension,  when  we 
come  to  be  possessed  of  the  key  that  unlocks 
those  secrets,  and  see  the  methods  wherein  those 
things  come  to  pass,  that  we  admired  before.^ 
Man  in  general,  to  be  usefully  informed,  needs 
not  soar  into  infinity ;  nor  puzzle  hiqiself  with 
combining  the  several  advantages  and  inconve-* 
niences  of  possible  worlds.  That  knowledge  is 
perhaps  the  most  valuable,  which  is  the  most 
plain  and  demonstrative.  Nor  can  we  employ 
our  time  better  than  in  the  consideration  of  such 
objedbs  as  surroimd  us,  and  in  which  our  own 
interests  are  immediately  coi^cerned. 

Naturalists  have  divided  all  bodies  into  three 
kingdoms  3  mineral,  v^etable,  and  animal. 
Minerals,  as  we  have  seen,  are  those  unoiganized 
bodies^  the  size  of  which  is  augmented  by  being 
jdaced  near  to  each  other  ^  or  by  crystallization ; 
.and  which  obey  the  laws  of  attradion  and  com* 
bination*  *  V^tables  are  fonned  of  fibres  and 
vessgls^  which  contain  their  fluids.    They  ate 
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toouiished  by  the  elaboration  of  thdr  juioc». 
They  obey  the  laws  of  generation,  digestion,  nu- 
trition,  and  secretion.  They  have  also  the  pro* 
perties'C^  respiration  and  irritability.  Sensibility 
does  not  seem  to  belong  to  them :  they  are  fixed 
to  the  soil  upon  which  they  have  grown,  and 
there  they  perish.      Animals  enjoy  most  of  these 

Circulation,  respiration,  irritability,  sensibility, 
and  loco-mobility,  form  their  distinct  chara&e- 
listics.   Their  oigsmization  is  more  complicated, 
and  more  elegant,  than  the  oigamzation  of  vege- 
tables.    The  limits  of  the  vegetable  and  the  ani- 
mal kingdcHns  seem  confounded  in  th^^xtremes ; 
as,  for  example,  in  the  polypi.  At  the  same  time, 
there  are  classes  of  animak,  particularly  those  of 
the  shell  tribes,  whose  movements  are  so  ex- 
tremely slow,  that  they  are  generally,  though  er- 
roneously, supposed  to  be  fixed  to  the  spot,  like 
vegetables,  and  to  live  and  die  on  the  same  soiL 
And  on  the  other  hand,  there  are  certsun  v^ta- 
bles  which  have  an  astonishing  d^ee  of  motion, 
and  whose  organization  appears  to  be,  if  possible, 
more  perfe6fc  than  that  of  the  Zoophjrtes.   This, 
•  indeed,  renders  classification  difficult.     Never* 
thdess,  there  seems  so  be  an  essential .  difierence 
between  a  perfi^ft  ajoimal  and  a  peifeft  v^etable. 
Intbex>zie,  the  oigans  are  more  multiplied;  the 

strudure 
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^stra^re  is  more  complicated,  and  the-fiinftions 
are  more  numerous  and  more  extended.  More- 
aver>  animals  appear  to  have  a  faculty  necessary 
£)r  the  preservation  of  their  existence.  They 
reproduce  their  kinds  by  cohabitation.  Oik 
dass,  by  the  union  of  the  sexes,  g^erates  little 
living  animals ;  another  lays  ^gs,  which  require 
nothing  but  the  incubation  of  the  sun,  or  parent. 
But  at  the  same  time,  it  must  be  confessed,  a 
third  seems  to  perform  a  solitary  multiplica- 
tion ;  and  a  fourth  may  be  propagated,  as  trees 
and  plants,  by  shoots  and  engraftment. 

**  Man,**  says  an  eminent  physician,  *  **  is  an 
animated  automaton,  or  a  most  complex  natural 
en^e  of  the  hygraulic  kind,  including  all  the 
powers  (^natxu-e,  mineral,  vegetable,  animal,  and 
intelledkual,  employed  in  the  offices  of  nutrition, 
sensation,  muscular  motion,  and  propagation/* 
The  mineral  powers  of  nature  are  employed  in 
the  bones,  teeth,  and  alternate  appositions  of 
matter  to  the  solids.  The  v^etable,  in  the  hairs, 
nails,  cuticle,  consistent  and  motive  parts,  in  the 
produftions  and  reproductions  of  the  vessels,  and 
the  cellular  cobweb-like  fabric  of  which  they 
ait  formed.  The  animal,  in  causing  motions  in 
the  muscular  fibres,  and  giving  sensations  to  the 
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inteHe&iul  miAd,  by  impressions  of  a  nenrous 
fluids  in  a  manner  which  the  Creator  has  thou^it 
fit  to  conceal  from  us.  Man  is  indisputably  the 
first  in  the  class  of  terrestrial  existencies*  At 
the  same  time,  wc  find  in  animals  tiie  same  prin- 
ciples as  in  vegetables,  though  difierently  com^ 
bined  and  qualified.  The  basis  of  their  sub- 
stance is  earth,  most  distinguished  in  the  bones, 
the  ashes  of  whidi  are  not  fusible  in  fire,  nor 
capable  of  running  into  glass.  Of  the  fluids  of  the 
body,  water  is  the  principal  ingredient,  Wlien 
blood  is  set  by  to  cool,  it  separates  into  a  lympli 
or  serum,  very  fittle  differing  from  water,  and 
almx)st  insipid;  the  remainder  is  a  coagulated 
mass,  consisting  of  the  red  globular  particles  of 
the  blood,  which  are  composed  chiefly  of  eartlx, 
and  when  distilled  to  dryness,  may  be  reduced  to 
a^es.  The  inflammability  of  animal  oil,  or  fat, 
shews  that  fire  is  fixed  in  it ;  and  the  produdion 
of  that  remarkable  body,  phosphorus,  which  is 
made  firom  putrified  animal  juices,  is  another 
proof,  that  fiie  is  an  ingredient  in  the  animal 
frame.  Tlie  vapour  which  rises  from  the  body 
in  perspiration  is  a  farther  proof  of  this ;  because 
.water  never  becomes  volatile  but  from  a  mixture 
of  fire.  The  vapour  which  rises  from  the  intestines 
q£  an  animal  newly  killed  is  so  inflammable,  that 
it  hath  been  frequently  observed  to  take  fire  'at 
3  a  candle. 
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a'candlg.  When  it  putrifies,  a  large  quantity  of 
fixed  air  is  disengaged  from  the  body  of  an  animaL 
The  four  visual  elements,  therefore,  are  the  in- 
gredients which  discover  themselves,  when  the 
human  body  is  decomposed.  The  bones  are  de- 
mentary  earth ;  the  blood  is  a  red  earth,  floating 
in  an  insipid  water,  as  its  vehicle.  The  vital 
motions  are  maintained  by  the  heat  of  an  inter* 
nal  fire ;  and  the  breath  of  life  is  the  element  of 
air.  * 

On  this,  as  on  one  of  many  grounds,  stood  th6 
whimsically  supposed  similitude  between  the  mi- 
crocosm and  the  macrocosm.  For  instance, 
every  thing  taken  as  nourishment  by  man,  is  by 
the  interior  alchyny,  it  is  said,  formed  into  diife* 
rent  substances.  The  excretions  afford  no  indi- 
cations of  a  formerly  salubrious  nourishment. 
The  good  has  been  taken,  and  the  unuseful  ex^ 
pelled.  Thus,  in  like  manner,  the  aether^  the 
air,  the  water,  and  the  earth,  take  to  themselves 
that  which  invigorates,  and  is  wholesome  to 
their  bodies  in  the  a^egate.  The  aether  at^ 
tia^  to  itself  the  lower  vapours,  which  are  ;pic- 
pared  and  subtilized,  and  which  are  to  refdace  its 
incessant  expenditure.  Of  these,  however,  it 
takes  only  so  much  as  it  finds  beneficial,  and  the 
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superfluity  it  dischaiges  into  the  inferior  atmo* 
sphere.  The  air,  after  it  has  satisfied  its  coarse, 
and  in  general  undistinguishing  appetite,  throws 
off  the  residue  in  rain  and  dew  into  the  waters. 
The  waters  follow  the  same  steps,  and  discharge 
their  superabundance  upon  the  earth  And  the 
earth,  in  its  turn,  when  overloaded,  or  injuri- 
ously supplied,  casts  forth  its  foulness,  and  sends 
it  in  fresh  circulation  in  vapours,  exhalations,  in 
fogs  and  in  smoke.  Thus,  the  whole  universe, 
or  the  macrocosm,  a<fb  in  a  manner  anal(^us 
to  the  microcosm,  or  man. 

,  Physiology  ought  not  to  be  confined  to  the 
consideration  of  man  alone.  The  fundtions  of 
all  animals  ought  to  be  considered ;  and  as  living 
machines,  they  may  be  reduced  to  the  following. 
I.  Circulation.  2.  Secretion.  3.  Respiration. 
4.  Digestion.  5.  Nutrition.  6.  Generation. 
7.  Initability  8.  Sensibility.  These  fundtions 
axe  to  be  discerned  in  almost  all  animated  be- 
ings. Circulation  is  one  of  the  first  funftions. 
It  is  that  which  supports  life,  When  it  ceases, 
the  animal  dies..  The  oigans  of  circulation  are, 
the  heart-r-whi^h  is  a  hollow  muscular  organ,  of 
a  conical  shape,  and  which  consists  o£  four  cavi- 
ties, the  two  largest  ventricles^  and  the  two 
smallest  auricles — ^the  arteries,  and  the  veins.  The 

blood 
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Mpod  in  this  dxculation  is,  by  the  supposed  exer-  . 
tionc^  the  immense  muscular  power  of  the  hearty 
injeded  into  all  parts  of  the  body  by  the  arteries, 
whence  it  is  brought  back  to  the  heart  agam  by 
the  veins.  All  the  veins  dischaig^  themselves  in- 
to the  ventricles  of  the  heart,  whence  all  the  ar- 
teries arise.  The  blood  expelled  out  of  the  right 
ventride,  must  be  carried  through  the  pulmonary 
artery  into  the  lungs,  from  which  it  must  be  re* 
turned  by  the  pulmonary  vein  to  the  left  ventri- 
cle. From  the  left  ventricle,  the  blood  thus  im- 
ported is,  by  the  construdion  of  that  part,  again 
expelled  into  the  aorta ;  by  it  distributed  all  over 
the  rest  of  the  body,  and  thence  is  returned  to 
the  right  ventricle  by  the  vena  cava^  which  com- 
pletes the  circulation.  The  space  of  time, 
wherdn  the  whole  mass  of  blood  ordinarily  cir- 
culates, is  variously  determined  \  seven  or  eight 
times,  perhaps,  in  the  hour.  The  weight  of  the 
whole  mass  of  this  fluid  is  computed  not  to  ex- 
ceed twenty  four  pounds :  *  although,  wonder- 
ful to  be  conceived,  it  requires  a  weight  or  fprce, 
for  the  produftion  of  the  circxilation,  of  one 
himdred  and  thirty-five  thousand  pounds.  \  The 
velocity  of  the  motion  is  seventy-eight  feet  in  a 
minute.  J  Five  himdred  poimds  weight  of 
blood,  are  calculated  to  pass  daily  through  a  man's 

heart; 
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heart ;  and  the  heart  is  said  to  have  one  hundttd 
thousand,  eight  hundred  pulsations,  in  liie  coiwse 
of  twenty-fouF  hours.  The  particles  are  tenuous^ 
to  an  alniost  inconceivable  d^ree.  A  red  ^O'- 
btile  is  twenty-five  thousand  times /rij  than  the 
smallest  grain  of  sand.  *  And  yet  this  bkKNi 
has  always  been  considered  as  the  focus  (^  life. 
The  difference  of  temperament,  with  r^ard  to 
the  passions,  has  been  attributed  to  it  by  almost 
all  philosophers.  Ev«i  physicians  have  ascribed 
to  its  alterations  the  cause*  of  .almost  every  ma- 
lady. 

In  quadn^)eds,  in  birds,  and  in  the  cetaceoBs 
tribe  erf"  fishes,  this  fundtion  is  performed  as  in 
man.  In  fishes,  in  general,  the  heart  has  but  one 
ventricle,  and  the  lungs  do  not  receive  the  blood 
from  any  particular  cavity  of  die  heart.  In  rep- 
tiles, it  is  the  same  as  in  fishes.  Inse<fb  and 
worms  have  their  hearts  formed  and  contained  in 
a  series  of  knots,  which  are  contrafted  one  after 
the  other.  Their  vessels  are  very  small.  -  Their 
blood  is  cold,  and  without  colour.  The  polypi 
have  neither  heart  nor  vessels ;  and  they  are  even 
probably  less'  pcrfeft  than  vegetables  in  circu- 
lation. 

Secretion 
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Seoctka  is  the  pcocess^  wherd^  tte  several 
juices  Qir'littinours  of  the  ankaal  body  are  sepa* 
nted  from  die  blood,  by  means  c^tbe  ^aitds* 
As  a  bit  of  waste  paper,  which  is  composed  of 
fiiainefitscoiiiied»d  together,  beii^once  imbued 
witk  water  or  with  oil,  wiU  not  suffer  any  other 
liquor  to  pass  through  it,  but  sud^  as  it  was 
saturated  with  before :  as  pieces  of  cloth  or  cot- 
ton, likewise  imbued  with  oil  or  with  water,  and 
dipped  in  a  vessel  of  oil  or  of  water,  that  which 
was  saturated  with  water  will  suffer  nothing  but 
water  to  pass  through  it,  and  that  which  was  sa- 
turated wit^  oil,  will  sul&r  nothing  but  tnl  to 
pass  throo^  it :  thus,   in  the  seof^tory  vessels 
of  the  g^  there  is  tobe  found  a  simifar  5tmc. 
tuie,  an  xnfterwoveft  mass  of  filaments,  though 
disposed  a  little  diCerentiy,  which  will  sufier  no 
juices  to  pass  through  them,  but  those  with 
which  they  had  ahteady  been  saturafted.     The 
Uood  is  not  an  homogeneoBs  fluid ;  k  is  com^ 
pcaed  of  difierent  molecules,  oi]y,  mucila^mxis^ 
watery,  subtile,  and  grosser  satineparticks.  These 
ail  aie  filtrated  by  the  glan&  into  the  art^es, 
and  each  betakes  itself  to  its  apprc^rioted  situ- 
ation. ^ 

In 
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In  all  beingi  in  which  there  is  drcnlatioa,  se* 
cietion  follows  the  same  laws  it  does  in  ^^n.  It 
even  appears  to  do  th^  same  in  those  animals 
who  have  not  hearts.  Many  creatures,  however^ 
have  secretions  which  men  have  not,  such  as 
musk  and  civet  in  quadrupeds,  spermaceti  in 
whales,  the  oily  substance  allotted  to  the  use  of 
the  feathered  tribe^  the  virulent  humour  of  the 
snake,  and  the  diarp  acrid  juices  of  many  rq>* 
tiles  and  inseds. 


ti. 


Respiration  is  used  in  propelling  the  blood 
from  the  right  to  the  left  ventricle  of  the  heart, 
thereby  to  effeft  circulation  :  whence  it  is  that 
persons  strangled  or  drowned  so  suddenly  die ; 
that  is,  from  the  stopp£^  ^  the  circulation  of 
the  bk)pd ;  and  whence  it  is  that  animals  txfkc 
so  quickly  in  the  air-pump.  Without  lespira- 
tion,  the  blood  turns  putrid  and  pestiferous :  and 
yet  the  foetus  is  exempted  from  the  necessity  of 
respiration.  Quadrupeds,  the  cetaceous  tribe, 
and  birds,  respire  as  man,  by  the  lungs ;  fishes, 
reptiles,  and  insedb,  by  variously  formed  oigans. 
The  lungs  of  man  are  divided  into  five  lobes, 
three  of  which  lie  on  the  right,  and  two  on  the 
left  side  of  the  ibaraXy  or  chest.  The  substance 
of  the  lungs  is  chiefly  composed  of  infinite  ra^ 
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ttuiiGatiQDS  of  the  trachea^  or  wind-pipe,  which^ 
after  gradually  becoming  more  and  more  mi^ 
nute,  terminate  in  little  cells  or  ve^icles^  which 
have  a  free  communication  with  one  fmothen 
At  each  inspiration,  these  pipes  and  cells  are 
filled  with  air,  which  is  a^dn  dischaiged  by  re* 
spinttioni  and  thus  is  kept  up  the  circulation  of 
air,  which  is  jnecessary  Jto  exist^ce. 

Digestion,  is  the  separation  of  the  nutritious 
milky  fluid,  called  chyle,  from  the  fpod,  xnd  its 
absorption  by  particular  vessels,  called  laSeak* 
The  principles  of  this  chyle  seem  to  be  sulphu* 
rous,  mucila^ous,  saline,  and  aqueous ;  it  is  ^ 
kind  of  natural  emulsion.  Chylification  com-*, 
mences  by.  commiiflnting  the  aliment  in  the 
mouth,  mixing  it  with  saliva,'  and  chewing  it 
with  the  teeth.  %  these  means  the  food  is  re* 
duced  iitfo  a  kind  of  pulp,  which  being  received 
into  the  stomach,  miji^es  with  the  juices  of  the 
stomach,  and  there  diluted,  ferm^its  and  atte* 
miates,  and  assuming  a  very  different  forqi  .from 
what  it  had  before,  becomes  acid  and  acrimo- 
nious. In  this  state,  it  meets  with  a  juice,.  sepa*> 
ratal  from  the  blood  by  the  glands  of  that  part, 
whose  excretory  du6b  open  into  the  cavity  of 
the  stomach.  1^  the  commixtuse  of  these  li- 
quors an  essential  menstruum  is  composed,  by 
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Which  the  parts  of  the  aliment  are  still  mote  and 
more  divided,  and  acquire  still  a  greater  affinity 
to  the  animal  fluids.  The  stomach,  by  means 
of  its  muscular  fibres,  contraftihg  itself,  gra- 
dually discharges  its  contents  by  the  pylorus 
into  the  duodenum,  in  Which  Vessel,  after  ^  small 
semicircular  descent,  it  meets  with  the  pancre- 
atic juice  and  bile^  both  of  which  domblmng 
with  it,  the  aliment  is  still  rendered  more  fluid 
by  thi  disjun6tion  of  the  grosser  parts  from  the 
more'pure  ;  and  here  the  chylification  is  perfcft. 
The  contents  of  the  intestines  are  moved  on  by 
the  peristaltic  motion,  until  all  the  chyle  is  en- 
tirely absorbed ;  that  which  remains  is  merely 
excrementitious,  and  is  destined  to  be  thrown 
off  ♦" 

This  explanation  of  the  process  of  digestion 
was  long  looked  upon  as  irrefragable.  Spallan- 
zani,  however,  has  lately  proved,  by  innume- 
able  experiments,  that  digestion  is  unaccom^ 
panied  by  putrefaftion ;  and  further,  that  the 
stomach  is  provided  with  an  antiseptic  principle, 
and  that  the  gastric  juicff«$  aie  at  once  the  sol- 
vent, and  the  preservative  from  putre£iftion. 
*•  If  by  any  accident,  for  instance,"  says  he, 
**  putrid  food  should  get  into  the  stomach  of 
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%me  animals,  they  are  subject  to*  vomiting  and 
other  bad  symptoms,  and  even  to  death  itself. 
While,  on  the  other  hand,  it  is  certain  that 
many  animals  delight  in  corrapted  substances." 
Th\is  while  some  fly  the  miasmata  that  arise 
from  bodies  in  such  a  state,  others  seek  and  are 
guided  by  them  to  their  abominable  repasts. 
In  health,  putrefa<^ion  never  attends  digestion. 
These  proofs,  however  conclusive,  will  not,  I 
know,  avail  with  those,  who  establish  it  as  an 
axiom,  that  wherever  there  is  heat  and  moisture, 
there  must  be  fermentation ;  and  think  that  it 
must  necessarily,  therefore,  take  place  in  the 
food^  and  not  only  in  the  stomach  and  intes- 
tines, but. in  the  chylifirous  and  sanguinifirous 
vessels.  They,  indeed,  limit  their  dodrine,  so 
6r  as  to  say,  that,  whereas  out  of  the  body,  it 
goes  on  rapidly;  in  the  body,  its  advances  are 
slow,  weak,  and  generally  imperceptible.  "  Let 
me  entreat  these  learned  and  zealous  advocates 
for  famentation^  however,  to  rcfled,'\says  Spal- 
ianzani,  "  that  my  experiments  are  not  dire6Uy 
repugnant  to  theirs:  I  only  pretend  to  shew, 
that  not  the  smallest  sensible  fermentation  takes 
place  in  the  stomachs  of  animals  or  man.  With 
respeA  to  insensible  fermentation,  as  it  is  among 
uncertain  things,  sound  logic  forbids  me  either 
to  admit  or  to  rqcd  it." 

B  2  The 
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The  antisq)tfc  virtue  of  the  gastric  fluid  H 
not  probleniatical.  Food,  though  putrid,  musi 
be  totally  changed  before  it  is  turned  into  nu- 
triment, and  is  ihtmalized.  From  experiment  it 
appear^,  that  putrid  Substances  can  be  restored 
by  the  gastric  fluid.  The  antiseptic  powor  of 
the  gastric  fluid,  therefore,  of  animak  who  de- 
light in  putrefeftion^  is  probaWy  greater  and 
more  efficacious,  and  consequently  can  more  rea- 
dily and  completely  correft  putfefadtion.  This 
power,  indeed,  seems  to  be  of  a  singular  kindj 
Other  substances,  possessing  this  quality,  while 
they  keep  away  putrefaftion,  preserve  or  restore 
the  cohesion  of  the  parts ;  whereas,  the  gastnc 
fluid,  being  at  once  an  anti^ptic  ind  solvent, 
while  it  prevents  or  correfts  putrefaction,  re- 
duces bodies  into  very  small  particles.  Yet, 
what  the  real  principle  of  this  animal  fluid  is^  is 
not  ascertained.  *  And  that  which  renders  it 
still  more  extraordinary,  is,  that  animals  pos- 
sessed of  the  living  principle,  when  taken  into 
the  stomach,  are  not  the  least  affeAed  by  the 
powers  of  the  stomach,  so  long  as  the  animal 
principle  remains ;  and  hence  it  is,  that  we  find 
animals  of  various  kinds  living  in  the  stomach, 
or  even  hatched  and  bred  there :  but  the  mo- 
ment that  any  of  those  lose  the  living  principle, 

they 

*  Spallanzani. 
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they  biecome  subjeft  to  the  digestive  powers  of 
the  stomach.  ♦ 

Quadrupe4$  difier  niuph  in  the  form  of  their 
stomach  and  intestines,  4S  well-  as  in  the  form  of 
their  teeth.  But,  what  is  mo^  striking,  is  the 
ppcviUarity  noted  by  Aristotle  and  Galen,  that 
tjxere  is  an  invariable  correspondence  between 
tjbe  number  and  the  position  of  the  teeth,  and 
the  form  of  the  stomach..  Birds,  likewise,  difier 
in  the  formation  of  the  •  stomach.  Fishes  have 
A  piembranous  stomach ;  their  intestines  are  ge-^ 
Aerally  short;  they  have  a  liver,  but  no  pan- 
4:reas.  Reptiles  pre$en^  the  same  strudure ;  their 
stomachs  dist^d  in  an  astonishing  manner.  In- 
seds  have  a  stomach  and  intestines  well  orga- 
nized. Worms  have  irr^ular  stomachs.  The 
polypus  sciems  to  be  nothing  but  stomach ;  the 
same  opening  servii^  as  the  mouth  and  as  the 
jipertuie  of  ejedion.^ 

In  regard  to  ehylification  in  general,  its  ope- 
ration may  be  supposed  in  the  following  man- 
net:  In  birds  with  musoolar  ^tomaclis,  tritu- 
ration disposes  the  food  to  be  digested,  but  the 
digestion  itself  is  thje  efFeft  of  the  juices  alone, 
jvith  which  the  stomaqh  aboui^ds.     Birds  with 

B  3  intermediate 
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intermediate  stomachs,  or  such  as  are  not  pro- 
perly musciilar,  that  is,  provided  with  thick 
strong  sides,  as  the  gallinaceous ;  or  not  merely 
membranous,  that  is,  very  thin,  as  in  birds  of 
prey  and  man,  but  have  an  intermediate  degree 
of  thickness  and  strength — ^thcse  birds,  as  crows 
and  herons,  have  their  digestion  fix)m  the  gastric 
fluid  alone.  Animals  with  membranous  sto- 
machs, a  class  so  numerous  and  various,  that  it 
ahnost  comprehends  every  fafnily  of  living  crea- 
tures s  fishes  of  the  salt  and  of  the  fresh  waters ; 
the  amphibious  tribe ;  reptiles,  quadrupeds,  the 
cat,  the  dog,  the  horse,  the  ox,  birds  of  prey, 
and  finally  man  himself.  With  some  of  these, 
indeed,  previous  trituration  is  necessary,  as  in  the 
ruminating  order,  and  in  man :  in  them,  it  is 
produced  by  the  teeth,  as  by  the  muscles  of  the 
stomach  in  the  gallinaceous  fowls.  But,  in  others, 
as  in  the  fi"Og,  the  neut,  the  serpent,  and  birds  of 
prey,  it  does  not  at  all  contribute  to  digestion^ 
But,  in  the  latter,  as  in  the  former  cases,  the 
food  is  dissolved  and  digested  by  the  gastric 
fluid.  Thus  the  principle  of  Boerhaave,  and  of 
other  ingenious  naturalists,  who  have  held  fer- 
mentation and  putrefafbion  to  be  iii  the  stomach, 
is  palpably  erroneous.  Pringle,  and  Macbride, 
looked  upon  digestion  as  a  process  merely  fer- 
mentative.    But,  in  their  artificial  experiments, 

they 
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tbey *  n^leAed  making  use  of  the  gastric  fluid, 
the  most  powerful  agent  in  the  whole  process  of 
digestion.*  Not  universally,  indeed,  for  though 
the  ^tric  fluid,  for  instance,  of  the  dog,  be  ca- 
pable of  dissolving  hard  bones,  and  even  balls  of 
ivory,  yet,  in  equal  tin:ic$,  very  little  impression 
is  made  upon  potatoes,  parsnips,  and  other  v^e- 
table  substaqc^s.  Ruminating  animals,  on  the 
contrary,  such  as  the  sheep  and  ox,  quickly 
dissolve  vegetables,  but  n^ake  no  im'pression  upon 
animal  bodies..  But,  the  gastric  juice  of  the  hu- 
man ^stomach,  is  the  very  powerful  ope  I  parti- 
cularly allude  to,  as  it  is  capably  of  dissolving, 
nearly  with  equal  ease,  both  ^imals  and  v^e- 
tables ;  no  inconsiderable  proof  that  nature  in- 
tend^ us  to  feed  promiscuously  upon  both,  -f- 

Nutrition,  is  the  consequence  of  digestion  and 
circulation.  The  \soUds  losing  constantly  from 
the  motions  they  excite,  must  be  repaired  s  ancj 
this  Jthey  are  by  nutrition.  Each  organ  nou- 
rishes itself  by  a  matter  proper  and  appropriate, 
which  it  s^aratesi  for  instancy,  th^  muscle^ 
nourish  themselves  by  a  fibrous  matter,  which 
they  extra6t,frogi  th?  bloody  while  the  bojoe^ 
pxtT^£i  a  phosphoric  c^careous  salt,  and  a  lym^ 
phatic  substance,  with  an  earth.     Generation  i$ 

B  4  variously 
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variously  carried  on.  'the  greatest  part  hare 
need  of  being  coupled,  such  as  men,  qiKidrupeds, 
and  cetaceous  animals.  The  male  of  birds  has 
a  genital  oigan,  very  small,  without  a  cavity, 
and  often  double.  Among  fishes  there  is  no  de- 
cided contad: :  the  female  lays  her  e^ ,  the  male 
passes. over  them,  and  darts  on  them  the  seminal 
liquor.  Reptiles  are  oviparous.  Inserts  offer  all 
the  varieties  that  are  to  be  found  among  all  other 
animated  beings.  Even  more,  €or  the  pucerouy 
or  vine-fretter,  is  both  viviparous  and  oviparous; 
the  former  in  the  summer,  and  the  latter  in  the 
autumn.*  And  the  pediculuSy  though  extremely 
prolific,  has  never,  on  disseftion,  been  found 
without  an  ovary,  nor  ever  with  the  organs  pe- 
culiar to  the  male  sex.  ^  Worms  are  of  both 
sexes,  and  the  contadt  is  double.  With  respeft 
to  the  generation  of  the  human  species,  this  is 
not  so  clear  a  point,  as  we  shall  have  presently 
occasion  to  observe.  The  male  seed,  however^ 
has  been  supposed  to  have  been  received  into  the 
womb  of  the  female  :  the  female  seed,  also,  has 
been  supposed  to  have  been  destined  to  the  same 
situation ;  where  both  joining,  they  together  con* 
tribute  to  the  formation  of  the  foetus,  which  b 
dther  male  or  femlde,  as  the  seed  of  the  man  or 
the  woman  abound  most  with  organic  molecules*} 

Irritability, 
*  Bonnet.  t  Sframmerdam*  %  Fourcroy. 
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Irritability,  is  the  property  which  certain  or- 
[  gvis,  called  muscles,  possess ;  to  contraft  or  to 
shorten  themselves  by  the  a^ion  of  whatever 
Stimulus  touches  them.  The  muscles  of  men, 
quadrupeds,  cetaceous  animals,  and  birds,  re- 
semble each  other.  Those  of  fishes  differ,  and 
are  more  irritable.  Among  reptiles,  the  irrita- 
bility is  stUl  stronger,  and  so  tenacious,  ^hat  it 
remains  long  after  they  are  dead  :  a  peculiarity^ 
indeed,  which  %eems  common  to  all  animals, 
whose  blood  is  cold,  while  those  whose  blood 
is  warm,  lose  the  property  of  tenacity  in  propor- 
tion as  they  cool.  Insets  have  their  muscles 
placed  in  the  interior  of  their  bones,  which  are 
hollow,  and  are  of  the  nature  of  horns.  The 
muscles  of  worms,  and  of  polipi,  arc  extraordi- 
narily irritable.  It  is  irritability  which  gives 
animals  the  power  of  motion,  and  that  of  trans- 
porting themselves  from  one  place  to  another. 

Sensibility,  is  that  funftion  from  which  ani- 
mals experience  pleasure  and  pain,  but  as  being 
less  mechanical  than  the  rest,  it  is  of  course  en- 
titled, to  a  more  particular  investigation.  Of 
animated  substances,  therefore,  in  general,  we 
may  'say,  that  the  bodies  of  the  principal  ani- 
mals, that  is  of  man,  and  of  quadrupeds,  are 
formed  of  solids  and  of  fluids ;  and  that  the  hu- 
mours, 
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mours  (for  I  have  no  better  term)  are  divided 
into  three  classes  :  the  first  contain  the  mere- 
mental  humours,  destined  to  nourish  certain  or« 
gans ;  the  second  comprehends  the  excremental 
humoursy  which  are  ejefted  by  the  body  as  use- 
less, or  even  injurious  if  retained  too  long ;  in 
the  third  are  placed  those  humours  that  partake 
of  the  other  two,,  the  one  being  recrimental,  and 
the  other  excremental ;  as  for  instance,  the 
lymph,  the  gelatinous  juices,  the  fibrous  juices, 
the  fat,  the  marrow,  the  matter  of  perspiration, 
and  the  boney  particles  ;  and  on  the  other  hand, 
the  fluids  of  transpiration  and  of  perspiration, 
the  mucus  of  the  nose,  the  wax  of  the  ears,  the 
gum  of  the  eyes,  tears,  urine,  and  other  excre-- 
ments.  But,  above  al),  the  saliva,  the  bile,  the 
pancreatic  juice,  the  gastrical  and  intestinal 
fluids,  the  milk,  and  the  seminal  liquor.  To 
these  we  may  add  the  most  important,  the  most 
compound,  and  perhaps  the  most  incompre- 
hensible of  all,  the  blood.  This  many  have 
conceived  to  be  a  fluid  flesh,  as  I  have  already 
said— -others,  a  living  substance  :  but,  neither 
one  nor  the  other  is  as  yet  completely  demon^ 
$trable.  This  fluid  differs  much  in  different  re- 
gions ;  it  is  not  the  same  in  the  arteries,  in  the 
veins,  in  the  breast,  or  in  the  lungs,  in  the  re- 
gions of  the  liver,  in  the  mu$cles,  and  in  th^ 

glandst 
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glands.  Men,  quadrupeds,  and  birds,  however, 
have  the  blood  warmer  than  the  temperature 
they  inhabit,  and  therefore  they  are  called  ani- 
mals of  warm  blood.  Fishes  and  reptiles  are 
(^  an  equal  temperature  to  that  in  which  they 
exist,  and  therefore  are  called  animals  of  cold 
blood.  While  the  blood  of  warm-blooded  aiii- 
mals  continues  warm,  it  continues  fluid  ;  when 
it  cooh,  it  becomes  solid.  Viewed  by  a  micro- 
scope, blood  appears  composed  of  numerous 
red  globules,  swimming  in  a  transparent  fluid. 
Physicians  observe,  that  an  excess  of  blood  pro- 
duces plethora,  lethargy,  and  other  diseases ;  that 
its  too  rapid  motion  occasions  fevers,  and  that 
from  its  viscidity  and  languor,  proceed  fatal  ob* 
strudions.  * 

What  a  variety  of  springs,  of  powers,  and  of 
mechanical  movements  are  thus  included  in  that 
small  portion  of  matter  of  which  the  body  of  an 
animal  is  composed !  yet,  the  greatest  n^iracle  is 
in  the  successive  renovation  and  duration  of  the 
specifs.  We  exist  without  knowing  how  ;  We 
think  without  perceiving  the  cause  of  thoughts 
Matter  is  as  a  foreign  covering,  united  to  us  in 
a  manner  unknown.  \  Thought  is  the  consti- 
tuent principle  of  our  being,  and  is  entirely  in- 
dependent 

«  Fourcrty.  f  Bufibn* 
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dependent  of  matter  :  yet,  it  is  astonishing  how 
man  has  been  classed  by  some  [^ilosopherst 
He  is  an  animal,  indeed,  say  they,  because  he  i$ 
neither  a  stick  nor  a  stone.  He  is  not  a  worm^ 
because  he  does  not  crawL  .  He  is  not  a  fish  be- 
cause he  has  not  fins.  He  is  not  a  bird  because 
bk  has  not  plumage.  Wiiat  is  he  then  ?  Why 
he  is  a  quadruped ;  he  has  four  feet ;  two  to 
(eA  his  way,  and  the  other  two  to  follow.:  he  is 
little  better  than  an  ourang-outong.  It  is  true, 
he  is  not  generally  covered  with  hair  i  but,  this 
has  arisen  from  accident,  or  from  culture,  and 
does  not  destroy  the  original  distinftion  of  na- 
ture. What,  for  instance,  is  the  great  difference 
between  the  skeleton  of  a  horse  and  that  of  % 
man  ?  "  Take  the  skeleton  of  a  man,'^  says 
Buffon,  ^*  incline  the  bones  of  the  pelvis,  shorten 
those  of  the  thighs,  legs,  and  arn^s,  join  the 
phalanges  of  the  fingers  and  toes^  lengdien  the 
jaws  by  shortening  the  frontal  bones^  and,  lastly^ 
extend  xJbe  spine  x)f  the  back.  This  skeletoa  wiU 
DO  longer  represent  that  of  a  man ;  it  will  be  «tho 
skieletonof  a  horse/'  Raise  the  skeletons  of  ^u^l- 
llrupteds^  £rom  the  ape  kind  to  the  movue^  upop 
ftheur  hind  legs,  and  compare  them  with  the  sk;^ 
lei^oia  of  a  mai\,  the  «ye  will  instantly  he  stnic^L 
with  the  uniformity  of  striidure  and  design  ob* 
p^Pifili  in  the  formation  of  the  whole  group. 

z  la 


tfi  &  philotophic  light>  iDdeed,  we  may  look 
lip(»~the  animal  man  as  a  t^uadruped,  ot  as  a 
biped.  We  laay  cohstd^  him  as  a  reptile,  be- 
cause he  mines  under  ground;  we  may  con* 
fcider  htm  as  a  water  animal,  as  an  aerial  animal^ 
or  as  a  terrestrial  animal ;  for  through  any  <xf 
these  elements  he  can  make  his  way.  But,  if 
we  take  that  dtand  which  is  alone  compatible 
with  common  sense^  we  shall  acknowledge  that 
man  is  placed  on  the  confines  between  dtfierent 
kinds  of  beidgs ;  and  ^  the  zoophyte  is  in  the 
middle,  between  the  animal  and  the  vegetable.; 
so  man  appears  to  occupy  the  space  between  the 
first  <^  the  classes  of  animals*  and  the  l^t  per** 
hsips  of  a  noore  perfe£t  chain  of  existencies. 

• 

Man  is  composed  of  two  parts,  soul  and  body. 
The  body  of  man  forms  an  admirable  machine 
on  hydraulic  principles ;  we  discover, in  it  in- 
numeraUe  channels  with  fluids,  so  many,  in- 
deed, that  it  seems  almost  entirely  to  be  com- 
posed c^  them.  All  the  ps^rrs  df  the  body  com- 
municate one  with  another,  by  nervous  ramifi- 
oatiohs«  In  a  living  animal,  the  nerves  only,  and 
the  nervous  productions,  are  the  ^seat  and  organs 
of  motion;  for,  as  in  voluntary  motions,  the 
nervous  fluid  is  subbrdinate  to  the  soul,  and  be- 
oome^  the  instrument  she  uses  in  performing 

them ; 


30  LfiTTER    tl. 

them ;  so  in  involuntary  motions,  the  nervous 
fluid  is  the  principal  agent,  and  combined  with 
the  various  organs  which  it  animates,  performs 
independently  all  these  motions.  The  body  is 
sensible ;  irritability  is  a  property  of  nervous 
fibres.  Sensations  are  communicated  to  the 
mind  by  nerves.  The  immaterial  part,  in  gc* 
neral,  commands ;  but,  it  is  not  always  the  mover 
of  our  bodies.  The  nervous  fluid  is  secreted  fix>m 
our  other  fluids.  It  serves  both  to  the  motion 
of  our  organs,  and  to  the  nourishment  of  the 
nerves.  It  is  likewise  the  source  of  strength  to 
the  whole  frame  :  the  animals  in  which  it  most 
abounds  being  possessed  of  the  greatest  degree 
of  strength.  It  is  incessantly  dissipating ;  it  is 
exhausted  by  a<JVion,  and  likewise  by  rest :  for 
we  perceive  our  strength  to  fail  after  fasting, 
though  in  a  state  of  perfe6t  inadtion,  in  the  same 
manner  as  after  violent  exercise.  A  nerve,  like 
the  sqbstance  of  every  small  tube,  is  composed 
of  many  other  smaller  tubes,  which  are  formed 
of  elementary  fibres,  or  fibres  without  a  cavity. 
And  the  only  part  which  has  solidity,  is  the  coat 
it  receives  from  the  membrane  of  the  brain. 
The  origin  q£  the  nerves  is  in  the  meninges ; 
but,  this  is  not  always  derived  immediately,  for 
the  origin  of  the  nerves  in  the  brain  is  extremely 
small,  and,  on  the  contrary,  their  divisions  are 

extremely 
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«ttSrcmcly  large  aod  numerous.  Some  originate 
from  the  medullary  substance;  others  from  the 
medulla  oblongata  s  and  others,  s^ain,  from  the 
spinal  marrow.  *   . 

The  membranes  which  supply  a  coat  to  the 
spinal  marrow,  are  a  continuation  of  the  menin- 
ges, and  give  rise  to  the  nerves  of  the  lower  parts. 
Of  this  there  are  proofs ;  for  in  all  animals,  if  a 
transverse  seftion  of  the  medulla  spinalis  be  made, 
a  paralytic  afle&ion  of  all  the  parts  situated  bel- 
low that  section,  immediately  follows,  and  the 
mind  no  longer  receives  any  sensations  from  those 
parts.     Luxations,  whereby  the  spinal  marrow  is 
compressed,  are  attended  with  the  same  effefts. 
If  the  membranous  produ6tions  of  the  brain  be 
divided,  or  that  part  whence  they  send  oiF  a  coat 
to  the  medulla  oblongata ;  or  even  be  fixed  tight 
with  a  ligature,  the  whole  body  of  the  animal  is 
instantly  without  motion,   and  the  mind  is  de* 
prived  of  sensation,  the  head  only  givii^  some 
fiiint  Mgns  of  life.      In  the  palsy,  the  limbs  suc- 
•  cessrvely  lose  their  motion ;  the  extremities  be- 
come insensible;    death  steals  on   the   trunk, 
marking  his  course  on  every  parf  he  passes  over, 
tintil  scarce  any  signs  of  life  are  perceived,  and 
those  are  left  in  the  head  only.     These  observa- 
tions, 

*  Essay  on  Man. 
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tioBs,  if  they  do  not  precisely  mark  the  seat  o( 
thoiight,  at  least  shew  that  we  are  to  look  for  it 
no  where  but  in  the  head.  To  these  proc^, 
also,  may  be  added  our  feelings  :  every  one  who 
thinks  intensely,  perceives  a  kind  of  tension  with- 
in his  head,  and  that  his  ideas  are  formed  within 
that  organ.  But,  what  part  of  the  head  the  seat 
of  thought  possesses,  it  would  be  futile  to  in^ 
quire.  Some  place  it  in  the  pineal  glands 
others  in  die  corpus  coUosum  ;  others  in  the  cere^ 
brum  I  some  in  the  cerebellum',  and  some  in  the 
fneninges.  The  last,  indeed,  if  there  be  a 
preference,  seems  the  most  probable,  for  if 
we  trace  the  nerves  to  the  entraace  into  the 
membranes  of  the  brain,  we  -shall  find  they 
oonfouned  themselves  with  the  meninges,  land 
&)rm  one  simple,  uniform  substance  with  them* 
The  meninges  are  the  dura  mater  ^knd  pia  rns^* 
ter.  The  substance  of  the  cerebrum  and  cere- 
bellum may  be  taken  away  from  the  living  am- 
mal,  without  producing  an  instantaneous  efie& 
upon  the  mind.  Whereas  the  slightest  inflam- 
miation  of  the  meninges,  occasions  a  delirium, 
and  a  temporary  insanity.  The  irritation  of  the 
nerves  by  the  fumes  of  wine,  is  followed  by  the 
irritation  of  the  m^iinges,  and  the  loss  of  reasoti. 
There  is,  tlien,  the  strongest  reason  for  supposii^ 

that 
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that  this  membrane  is  the  immediate  seat  of  sen* 
sation.  * 

This  nervous  power^  by  which  all  the  aftions 
of  the  human  system  are. supposed  to  beefiedbed, 
is  an  incomprehensible  phenomenon*  What  it 
is — ^whether  it  be  a  fluid  that^  by  certain  fluftu* 
ations  in  its  own  substance,  produces  these  ef- 
feds,  or  whether  it  be  the  vibration  of  chords 
like  musical  strings-K:annot  be  determined. 
Whatever  it  be,  it  is  surprisingly  a6fcive,  and  may 
be  compared  to  that  setherial  matter,  that  subtile 
fire  or  eledridty,  which  we  have  had  reason  to 
believe  prevalent  in  the  general- laws  of  nature, 
**  The  opinion,"  says  Buffbn,  "  that  the  brain 
is  the  fountain  of  sensation,  and  the  center  of  all 
sensibility,  was  so  simple  and  so  natural,  that 
the- physical  impossibility  which  it  implies, 'though 
abundantly  evident,  was  never  attended  to. 
How  can  an  insensible  part,  a  soft  inactive  sub* 
stance,  such  as  the  medullary  part  of  the  brain, 
be  itself  the  instrument  of  all  sensation,  and  of 
all  motion }  How  can  this  soft,  insensible  sub* 
stance  not  only  receive  impressions,  but  retain 
them  for  a  long  time,  and  propagate  vibrations 
through  all  the  solid  and  sensible  parts  of  the 
body  ?      What,  then,  you  will  ask,  is  the  use 
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cf  the  brain  ?  Is  it  cot  fouod  in  every  animal } 
When  compressed,  is  not  all  motion  suspended  ? 
If  it  be  not  the  principle  of  adkion,  why  is  it 
so  essentially  necessary  ?  These  .queations  ad- 
mit, however/^  continues  Bufibn»  "  of  easy  so- 
lutions. Upon  examination,  the  brain,  as  well 
as  the  medulla  oblongata^  and  spinal  marrow^ 
Tvhich  is  a  prolongation  of  the  biiain,  are  oniy  a 
species  of  mucilage,  aod  hardly  organized. 
The  nerves  never  penetrate  the  substance  of  the 
brain;  they  terminate  on  its  sur£ice.  The 
brain  furnishes  nutriment  to  the  nerves,  which 
ought  to  he  considered  as  a  species  of  vegeta- 
tion, issuii^  from  the  brain  in  trunks  and 
branches,  which  afterwards  divide  into  an  infinite 
number  of  ramifications.  The  brain  is  to  the 
nerve,  what  the  soil  is  to  the  plaiK.  The  brain^ 
therefofe,  instead  of  being  the  organ  of  sensa^ 
tion,  or  the  principle  of  sentiment,  is  only  an 
organ  of  secretion  and  nutrition,  but  a  very  es* 
sential  organ  ;  for  withoiit  it,  the  nerves  could 
neither  grow  nor  be  supported.  Animals,  and 
children,  have  been  bom  without  head  or  brain, 
and  yet  they  had  motion  and  life.  There  are 
whole  classes  of  animals,  as  insc6bs  and  worms, 
in  whom  the  brain  is  not  perceptible,  having 
only  a  part  corresponding  to  the  medulla  ob** 
longata  and  spinal  maprow.      It  is,  therefore, 

more 
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more  rational  to  place  the  seat  of  sensation  in 
the  spinal  marrow,  which  no  animal  wants^ 
than  in  the  brain/  which'  is  not  an  universal 
part,  common  to  all- sentient  beings.*'  *  "  But, 
in  man»  and  in  the  animals,  which  resemble  him, 
the  diaphragm,'*  proceeds  BufTon,  ^*  appears  to 
be  the  center  of  sentiment.  It  is  upon  this  ner- 
vous part,  which  conveys  the  impressions  of 
pain  and  pleasure,  that  all  the  movements  of  the 
sensible  system  are  excited.  The  diaphragm 
makes  a  transverse  division  of  the  body  into  two 
equal  parts,  the  superior  of  ^hich  includes  the 
heart  and  lungs ;  and  the  inferior,  the  stomach 
and  intestines.  This  membrane  is  endowed  with 

m 

such  an  extreme  sensibility,  and  is  so  necessary 
to  the  propagation,  and  the  communication  of 
feeling,  that  the  slightest  wound  is  always  ac- 
companied with  convulsions,  and  often  with 
death.  The  brain,  therefore,  which  has  been 
considered  as  the  seat  of  sensation,  is  by  no  means 
the  center  of  sentiment,  for  it  may  be  wounded, 
and  even  parts  of  it  cut  away,  without  destroying 
the  animal.  Sensation,  therefore,  ought  to  be 
distinguished  from  sentiment.  Sensation  is  only 
a  vibration,  or  impression  on  the  sense;  but  sen- 
timent is  the  same  sensation,  rendered  agreeable 
or  disagreeable.     Its  essential  charaAeriscic  is 

C  2  pleasure 
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pleasure  or  pain ;  each  of  which  is  felt  in  thei 
region  of  the  diaphragm. 

Lively  genius,  and  brilliant  imaginatioo,  are 
often  too  apt  to  lose  their  way  in  their  journeying 
through  philosophy.  At  first,  supported  by  a 
few  leading  fa£ts,  they  feel  bold,  and  push  on, 
as  on  the  sure  road.  A  cross  turn  meets  them, 
they  then  are  obliged  to  alter  their  course,  and 
eventually  perhaps  have  nothing  but  conjedture 
and  hypothesis  to  guide  them  the  rest  of  their 
way.  But,  though  there  should  be  contradic- 
tory  phsenomena,  I  would  not  dissuade  the  in- 
quisitive mind  from  such  curious,  if  not  advan- 
tageous excursions ;  particularly,  as  there  is  no 
branch  of  inquiry  which  is  secure  from  illu- 
sion, or  exempt  from  controversy.  Whether 
the  brain  be  the  radix,  and  the  diaphragm  be 
the  plexus  of  the  nerves ;  or  whether  the  one  be 
the  soil,  and  the  other  be  the  seat  only  of  the  ve^ 
getable  ramifications;  I  confess  myself  incapable 
of  determining.  One  thing,  however,  is  certain^ 
that  the  stomach  sympathizes  with  every  part 
of  an  animal,  and  that  every  part  sympathizes 
with  the  stomach ;  therefore,  whatever  ads  upon 
the  stomach,  and  rouses  its  natural  and  healthy 
aftions ;  and  whatever  affcdts  it,  so  as  to  pro- 
duce debility,  has  an   immediate  cfkOi  upon 

every 
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every  part  of  the  body.  This  sympathy  is 
strongest  in  the  vital  parrs.  Besides  .this  uni- 
versal sympathy  between  the  stomach  and  all 
the  parts  of  the  body,  there  are  peculiar  sympa- 
thies :  for  instance,  the  heart  immediately  sym- 
pathizes with  the  lungs.  If  any  thing  be  re- 
ceived into  the  lungs,  which  is  a  poisoh  to  ani- 
mal life,  such  as  inflammable  air,  or  volatile 
vitriolic  acid,  the  motion  of  the  heart  immedi- 
ately ceases ;  and  from  experiment  it  appears, 
that  any  thing  salutary  to  life,  applied  to  tjie 
lungs^  will  restore  the  action  of  the  hean,  after 
it  has  been  at  rest  for  a  considerable  time.  *  And 
thus,  whatever  the  absolute  causes  of  sensation 
may  be,  one  tJiiing  seems  clear,  that  motion  in^ 
evitably  appertains  to  it, .  in  all  its  forms  ;  whe^ 
ther^  for  example,  we  hear  music^  qv  taste  sa«- 
vours^  or  smell  odours^  or  feel  a  stone,  or  se« 
light,  f 
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In  the  formation  and  arrangement  of  the 
parts  of  animal  bodies,  a  wonderful  and  incon- 
ceivably various  mechanism  is  observable.  But^ 
in  such  soft  and  yielding  materials,  the  motive 
power  must  be  incomprehenribly  great,  both 
as  to  the  continuation  of  the  many  d^rent 
motions,  constantly  pAng  on  in  the  several  parts 
of  rile  body,  as  the  heart,  stomach,  lungs,  in- 
testkies ;  and  to  the  ft*novatiOTi  of  those  motion^ 
that  are  Interrupted,  and  restored  by  turns,  as 
walking,  working,  or  speaking.  In  the  ac5tion 
of  soft  bodied  upon  scrft  bodies,  k  has  often  been 
demonstrated,  that  the  motion  is  always  dimi- 
nished. How  much  then^  and  how  constantly 
must  it  be  diminished,  in  the  yielding  softness 
of  the  flesh  and  fluids  of  animal  bodies  ?  Let 
us  refled  how  soon  water  settles,  after  moticm 
impressed,  by  the  bare  attrition  of  its  parts  on  one 
another,  although  it  has  no  obstacles  to  en- 
counter, or  narrow  passages  to  move  through. 
Motion^ is  easily  continued  or  communicated  in 
free  spaces,  especially  if  the  moving  body  be  hard 

and 


tad  firm :  but,  k  is  quite  otherwise  in  the  vasfi, 
arteries,  intestiDes,  and  laifteal  vessels  of  tha 
bodies  of  animals;  in  the  narrow  twining  mean* 
ders,  which  convey  the  fluids  constantly  to  in- 
nanaerabte  parts.  The  capacity  of  these  slendef 
tubes  could  not  admit  the  finest  hair ;  and  the 
nKizes  and  windings  aire  to  us  inexplicably  per^ 
pkxed  and  intricate.  .What  a  quantity  of  at*' 
trtcton  must  there  be,  while  the  blood,  lymph,  * 
and  chyle  creep  through  these,  not  even  micro** 
scopic  vessels !  No  matbematiciaii,.  yet,  hath 
been  able  to  calculate  the  attrition  of  the  parts 
of  fluids  upon  one  another,  while  they  piove 
against  the  sides  of  such  narrow  channels,  or  for 
their  loss  of  motion,  in  the  constant  change  of 
their  dire^kion.  The  power,  that  urges^  the 
^uids  in  animal  bodies  ten  thousand  difierent 
ways  at  once,  has  never  yet  had  a  term  of  art 
angned  it  by  philosophers.  It  afts  lipwards^ 
against  the  nature  of  gravity.  Atcradion  be<» 
tween  the  pafticlcs  of  fluids  does  not  help  us 
out.  Attra&ioD  to  all  sides  would  rather  stop 
motion,  as  ip  does  between  the  particles  of  li-^ 
quors«  The  atternace  eontra^ion  and  dilatatioa 
of  the  coats  of  the  vessels,  is  a  postulate,  which 
supposes  the  thing  to  be  explained  mechanically; 
and  it  is  no  where  applicable  but  to  the  heart 
and  to  the  arteries.     It  is  an  attempt  as  fiiU  of 
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falmdnes  as  of  vanity,  to  offer  to  account  mer 
chanically  for  the  circulation  in  the  animal 
body.  In  the  womb,  we  are  not  only  fearfully 
and  wonderfully  formed,  but  we  are,  every  mu 
mite  ifter,  fearfully  and  wonderfully  preserved. 
Thus,  says  a  celebrated  anatomist,  we  who  at- 
tend to  dissections,  are  little  better  acquainted 
with  the  true  state  of  the  human  frame,  than 
•  the  porters  and  errand  boys  are  with  the  poli- 
tics of  the  city  they  inhabit.  Like  them,  we 
know  every  street,  every  alley,  every  passage ; 
but  like  them  too,  we  are  ignorant  of  what  is 
gobg  forward  in  the  mansions,  to  which  these 
passages  lead.  But,  is  this  mechanism  the 
work  of  matter  and  motion  ?  The  motion  is 
constantly  consumed,  aiKl  new  force  is  constant* 
ly  impressed,* 

It  has  been  calculated,  that  when  a  man  ex- 
tends  his  arm,  and,  upon  the  extremity  of  his 
fore  fingers,  supports  as  great  a  weight  as  he  can 
in  that  posture,  the  force  that  is  exerted  in  .the 
muscles  to  support  this  weight,  is  moje  than 
seventy  thousand  times  greater  than  the  weight 
itself,  •f'  What  a  lever,  and  what  a  fulcrum  !• 
Bpt,  we  cannot  trace  the  inexpressible  subtilfy  of 
this  mechanism.  Neither  are  we,  a  fortiori j  pre- 
posterously 

*  Baxter.  f  Borclli. 
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posterausly  to  give  such  skill  and  art  to  chance> 
nor  such  UDfathomable  wisdom  to  necessity. 
The  fz&  is  most  probably,  that  the  whole  body 
is  all  over  one  common  sensory,  for  all  percep- 
tion must  sprii^  out  of  its  own  nature^  or  be- 
long to  it«  The  same  faculty  which  ascertains 
the  copy,  must  as  necessarily  perceive  the  origi- 
nal. The  aftion  must  spring  out  of  the  general 
nature  of  the  aftive  principles  themselves.  The 
sensation  of  a  living  being,  is  not  restrained  to 
certain  bounds. 

The  animal  economy  may  be  divided  into 
two  parts,  the  first  of  which  a6l:s  perpetually, 
and  without  interruption,  and  the  second  afks 
by  intervals  only.  The  aftiori  of  the  heart  and 
lungs  in  animals  which  respire,  and  the  adion 
of  the  heart  in  the  foetus  state,  constitute  the  for- 
mer;  and  the  aftion  of  the  senses,  joined  to  the 
movements  of  the  members,  constitute  the  lat- 
ter.*  To  this  we  may  add,  that  every  animal 
has  two  modes  of  existing ;  sleeping  and  wake^ 
log.  In  one,  every  funftion  of  the  organs  of 
the  body  is  suspended,  except  that  of  the  organs 
of  life:  in  the  other,  every  spring  of  the  ma- 
chine is,  or  may  be  in  adionJ  As  sleep  ap- 
proaches^ the  frame  relaxes  and  yields;   the 

mind 
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tnind  likewise  partakes  of  the  incbanting  stSU 
ness,  forgets  every  thing,-  even  itself,  and  im- 
perceptibly sinks  into  insensibility.  Not,  indeed^ 
that  the  mind  becomes  inadiye;  its  opeiationi 
only  become  less  sensible.  When  the  body  has 
been  refreshed  by  rest,  the  organs  of  sense  in- 
sensibly resunie  their  fundions ;  the  pulse  gni« 
dually  quickens^  the  face  reg^ns  its  colour,  and 
by  degrees,  all  those  vain  images,  enchaoted 
regions,  and  ideal  objeAs,  which  had  been  cre- 
ated by  sleep,  disappear :  in  fine,  the  animal,  as 
for  instance  man^  opens  his  eyes,  and  is  con- 
ficious  where  he  is.^ 

This  faculty  is  of  unbounded  ^dvaitlage. 
Naturally  and  without  restraint,  tbe  animal 
passes  from  motion  to  rest,  and  from  rest  to 
motion.  The  moo^ent  of- waking  returns  as 
necessarily  as  that  o£  sleeping,  and  both  happea 
independently  of  foreign  causes.  The  anioia} 
can  exist  only  a  certain  time  in  either  state« 
Continued  waking,  or  continue^}  sleeping,  wovdd 
be  equally  fatal  to  life.  Man,  who  is  pre-emi- 
nent in  the  class  of  mortal  existenciea,  is  born 
to  labour;  but,  be  cannot  undertake  it,  unless 
by  rest  his  blood  be  sufficiently  supplied  with 
particles  of  subtile  matter,  to  put  the  springs  of 
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the  braiot  and  those  of  the  different  muscles  of 
the  body,  mto  motion ;   otherwise  the  animal 
would  waste  and  grow  languid  by  the  continual 
dissipation  of  that  matter,  so  essential  to  volun- 
tary motion.     For  this  reason,  Godt  has  given 
sleep,  but,  has  not  left  it  at  man's  own  disposal. 
He  measures  it  himself,  and  has  made  it  an 
agreeable  necessity,  without  suffering  the  crea- 
ture to  understand,  or  to  govern  it.     It  is  an 
incomprehensible  state,   and  mankind  so  little 
understand  its  nature,  that  they  cannot  command 
it  when  it  is  refused,  nor  refuse  it,  when  it  is 
comoianded.     Night  obliges  man  to  leave  his 
labour,  and  rest  his  wearied  limbs,  l^  depriving 
him  of  the  sight  of  objects  ;  and  by  keeping  him 
without  action,  prevents  any  impressions  th^t 
plight  too  strongly  affed:  his  mind.    She  intro- 
duces a  general  silence,  deprives  him  of  the 
images  of  nature,  to  take  away  the  use  of  his 
censes ;  and  as  the  latter  is  of  no  service  without 
the  former,  she  deprives  him  of  them  both*  * 

The  several  ^cies  of  sensation  are,  first,  the 
touci^  The  fingers,  at  the  extremity  of  which 
nerves  are  branched  out  in  great  quantities 
adapted  to  the  purpose,  may  properly  be  called 
the  peculiar  instruments  of  touch.    From  them 

we 
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'we  receive  information  of  the  shape,  figure^  an4 
extension  of  bodies^  it  has  even  been  said  of  the 
difference  of  colours.  Taste^  is  not  allowed  to 
be  so  noble  a  faculty  as  touch*  The  exa&  seat 
of  the  tas^e  is  in  the  mouth,  but  whether  it  be 
confined  to  any  particular  part  of  it,  or  distributed 
through  the  whole  of  this  cavity,  is  uncertain. 
The  tongue  is  undoubtedly  of  itself  sufficient 
for  the  purpose,  consisting  of  a  number  of  small 
secretory  glands,  terminating  in  papillas,  by 
which  it  constantly  emits  a  liquid  which  is  ca^ 
pable  of  dissolving  many  bodie$.  Solid  sub- 
stances are  not  the  obje6b  of  this  instrument. 
It  is  necesary  they  be  dissolved  and  become  li- 
quid, before  a  taste  can  be  observed  in  them. 
Smelly  has  a  great  analogy  with  taste :  this  is  often 
so  apparent,  that  they  are  imagined  by  some  to 
be  the  same.  But,  the  fad:  is^  they  are  essen* 
tially  different.  The  oqe  consists  of  a  number 
of  glands,  exuding  a  liquid  to  dissolve  sub-^ 
stances;  while  the  organ  of  smell  is  a  mem- 
brane covered  with  naked  nerves,  without  any 
glands  or  dufts.  The  perception  of  taste  is  by 
liquid  bodies  ;  that  of  smell  is  by  solid  bodies; 
not^  indeed,  that  the  latter  is  insensible  to  li- 
quid  ones,  but  a  solution  is  not  necessary.  The 
use  of  the  sight j  is  in  some  measure  supplied  by 
the  touch.     Sight  contributes  to  information 
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and  intelleftual  pleasure ;  and  without  the  ne- 
cessity of  positive  contact.     Light  is  absolutely 
necessary  for  seeing.  Lights  the  mould  in  which 
all  other  figures  are  cast^  or  the  clothing  which 
covers  every  part  of  them ;  the  substance  which 
has  no  determined  shape,  form,  or  construdion ; 
the  something  which  cannot  without  controversy 
be  said  to  possess  either  solidity  or  divisibility, 
yet  which  possesses  extension  in  a  most  eminent 
degree ;  and  which  extension  implies  solidity,  and 
consequently  matter.      The  instrument  of  bear^ 
ing  is  situated  at  a  very  little  distance  from  those 
of  the  other  senses.    Motion  is  entirely  requisite 
to  produce  any  efieft  upon  this  organ.    In  taste, 
smell,  touch,  and  sight,  the  necessity  of  motion 
is  not  so  apparent.      The  medium  is  the  air. 
Sounds  are  produced  from  certain  bodies  sooner 
than  from  others.     What  are  the  peculiar  pro- 
perties of  such  bodies,  is  not  very  certain.     The 
confinement  of  air   to  a  narrow   and  circum- 
scribed space,  gives   great  strength  to  sound. 
Witness  the  natural  sounds,  whence  language 
derives  its  origin.  *  One  thing,  however,  is  evi- 
dent as  relative  to  these  phenomena  in  general, 
that  exterior  objefts  all  adt  on  our  senses  by  the 
touch  ;   contaft,  if  not  impulsion,   being  evi- 
dently necessary.     In  every  sensitive  being  also 

it 

•  Farr's  Anlra.  Mot. 


46  LETTER  til* 

it  is  apparently  the  same.  And  hence,  may  not. 
all  the  senses  be  virtually  reduced  into  modifi- 
cations of  one  ? 

If  the  body  be  an  admirable  machinef  thq  soul 
is  a  substance  still  more  wonderful.     It  is  this 
invisible  agent,  which  aduates  the  limbs,  and 
which  produces  the  harmony  of  motion.     It  is 
this  which  varies  the  physiognomy,  and  by 
turns,    impresses'  on  it  grace,  majesty,    fear^ 
meekness,  innocence,  and  Iqye.      Without  the 
soul,  the  body  would  be  like  a  plant,  separated 
from  the  soil  whence  it  drew  its  nourishment ; 
and  would  perish,  notwithstanding  its  admirable 
strudur^,  from  inability  to  seled  the  aliments 
by  which  the  decays  of  nature  might  be  re- 
paired.    Man,  therefore,  we  may  safely  assert* 
receives  impressions  of  pleasure  and  pain,  both 
from  objeds  which  adt  on  the  body,  and  from 
those  which  are  purely  intelleftual.     From  the 
predominancy  of  these  proceed  all  the  happi- 
ness and  misery  of  human  life.     Most  sorts  of 
knowledge  are  given  us  by  the  ministry  of  our 
senses  ;  to  regulate  their  use  is  the  office  of  rea- 
son.    And  hence  the  mind,  which  is  more  pro- 
perly ourselves,   is   served  by  the  body  as  the 
channel  of  conveyance.    For  instance,  between 
the  little  image  formed  on  the  retina  of  the  eye, 
I  and 
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aod  the  vision  of  the  exterior  object  is  its  fullest 
extent  and  dimensions ;  between  the  vibrations 
of  the  air,  and  the  sound  whidi  ensues ;  be- 
tween the  fibres  of  our  brain,  or  diaphragm^ 
and  tbe  ideas  which  nxc  attached  to  those  fibres, 
but,  which  by  the  aid  of  our  memories,  we  are 
able  to  bring  forth  at  pleasure;  between  the 
Vihcic  brain,  and  the  immense  crowd  of  images 
which  are  attadnd  to  the  imagination ;  can  the 
connection  be  explained  by  any  properties  in 
matter,  or  by  the  mere  operation  of  mechanical 
cansek  ?  *  By  cdoured,  or  by  figured  atoms  ? 
By  the  flowing  of  certain  particles,  or  the  ar-* 
rangement  or  disarrangement  of  certain  other 
particka  ?  By  attraction  or  repulsion  ?  or  by  any 
physical  comieftion,  absolutely  and  necessarily 
inherent  in  the  nature  of  thing?  ? 

Man  has  not  only  the  active  power  of  begin* 
ning  and  directmg  motion  in  corporeal  beings, 
buthe  has  also  the  higher  faculties  of  perception, 
reason,  volition,  memory,  and  other  'mtejle£tual 
operations.  The  brutal  part  of  the  creation  coil* 
sfsts  also  of  adive  s^ritual  beings,  capable  of 
perception  and  sense,  and  of  a  lower  degree  of 
reason,  commonly  called  instind.  ^  The  lower 
class  of  animals,  inhabiting  the  airy  and  watery 

.    elements, 
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elements^  and  also  reptiles  upon  the  earthy  KaVe 
sensations,  and  are  capable  of  pleasure  and  pain  ; 
have  a  power  to  avoid  danger,  and  to  preserve 
themselves ;  and  a  power  of  self-motion,  as  well 
as  of  that  of  moving  other  beings.  Some  have 
little  more  sensation  than  plants,  and  are  con^ 
fined  like  them  to  particular  places.  Plants  are 
endowed  with  an  adive  principle  though  fixed 
to  the  spot,  by  which  their  several  seeds  shoot 
and  enlarge  themselves,  each  species  retaining 
its  own  form,  and  prop^ating  its  oWn  kind* 
Fossils,  metals,  and  salts  have  also  a  sort  of  ve- 
getative principle ;  for  what  are  their  several  crys- 
talKzations,  but  the  ej9e£t  of  a  power,  when  in 
a  fluid  state,  of  attracting  each  other,  and  thus 
shooting  into  salts  of  regular  farms }  But,  to 
descend  still  lo^er,  there  is  not  one  particle  of 
what  we  call  corporeal  beings,  but  what  will  ap- 
proach to,  or  fly  from  another,  and  that  some- 
times with  the  greatest  rapidity ;  for  what  else 
is  the  power  of  attraftion,  cohesion,  gravity, 
magnetism,  eledtricity,  elasticity,  or  fermenta- 
tion, but,  eithei;  an^  aAive  principle  in  those 
several  atoms  of  corporeal  beings,  which  exerts 
it^  conatHs  to  motion ;  or  from  something 
which  proceeds  from  an  a&ive  being,  whidi 
rules  over  the  whole  system  of  nature  in  bfinite 
space  ? 

The 
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The  same  force  and  vigour  lemadBs  always  m  the 
wadd,  and  only  passes  from  one  part  of  matter 
to  aiK>ther,  agreeably  to  the  beautifully  pre- 
established  laws  and  order  of  the  God  of  Natui«. 
The  elements  of  things  are  different  from  the 
things  themselves.  How  dissimilar  the  seed  and 
the  vegetable,  the  embryo  and  the  animal! 
*'  But,  still  every  sense,"  says  Pythagoras,  "  is  de- 
rived from  its  proper  element :  sight  from  ather, 
hearing  from  air,  smeU  from  fire,  taste  from  wa- 
tcr,  and  touch  firom  earth."  *  These  elements, 
however,  are  not  measured  out  in  the  same  pro- 
portion.  Animal  sensations,  therefore,  must  be 
different.  How  is  it  to  be  supposed  that  beingf  co- 
vered with  shells,  with  flesh,,  with  prickles,  with 
feathers,  with  scales,  are  all  alike  affefted  by  the 
touch  ?  Or  that  they  who  have  the  hole  of  the  ear 
narrow,  and  they  who  have  it  wide,,  those  who  have 
the  ear  full  of  hair,  and  those  who.  have  a  smootii 
ear,  receive  sound  in  the  same  manner  ?  In 
regard  to  the  organs  of  sight,  some  are  extube-* 
rant,  some  hoUow,  some  plain;  the  images, 
therefore,  must  be  different ;.  andconsequently^ 
men,  quadrupeds;  fishes,  birds,  and  i^iles^ 
most  behold:  things  in  an  essentially  different 
pcMntof  view.  Smelling  miist  also  differ  according 
to  the  difieience  of  animals.  Even  we  ourseives' 
YOL.  III.  D  baye 
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have  this  facility  different  at  different  moments.  Ia 
like  manner,  as  to  taste,  some  have  tongues  roiigh 
and  dry,  others  moist.  When  in  a  fever,  or  in-» 
disposed,  do  we  not  experience  the  difference  in 
a  manner  perfeftiy  unequivocal  ?  But,  as  our 
food  elaborated  into  nutriment,  here  turns  into 
vein?,  there  into  arteries ;  here  into  bone,  there 
mto  $inews,  and  so  of  the  rest,  manifesting  a  diffe- 
rent power,  accordii^  to  the  difference  of  the 
parts  which  receive  it ;  and  as  water,  being  in- 
fused into  trees,  here  £ums  into  leaves,  there  into 
boughs ;  here  into  fruit,  and  there^  into  bark ;. 
so  it  is  to  be  presumed,  that  external  objefts  are 
dilftrently  apprehended,  according  to  the  diffe- 
rent constitutions  of  the  animals  by  whom  they 
are  received. 

But,  the  soul  has  a  distinft  source  of  intelli- 
gence from  that  of  sensation.  Thought  is  as 
dear  and  determinate  in  our  ideas,  as  either  soU- 
dity  or  extension.  .  The  ideas  of  outward  ob- 
jedts,  indeed,  have  their  criteria  in  those  objedts. 
Body  is  the  architype  of  corporeal  ideas.  But, 
intelle(5bual  ideas  having  no  sensible  architype, 
have  no  such  criterion.  How  this  difference, 
and  yet  this  union,  between  internal  and  external 
sense,  is  effcded,  God  only  knows.  Yet  so  it  is, 
But,  the  same  incomprehensibility  attends  the 

cohesion 
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cohesion  of  the  indefinitely  divisible  parts  of 
body.  Our  ignorance,  however,  does  not  allow 
us  to  deny  the  union  and  cohesion  of  these  in- 
definitely divisible  parts.  Are  we  then  to  deny, 
a  fortiori,  what  is  as  evident,  the  union  of  the 
soul  and  body  ?  Leibnitz  says,  "  the  harmony 
or  correspondence  between  the  soul  and  the  body 
is  a  perpetual  wonder :  thought,  and  extended 
substance,  have  no  connection  with  each  other ; 
they  are  beings  that  differ  to  to  genere.**  Yet,  this 
communication  between  them  is  not  physical ; 
if  it  were,  then  the  soul  could  change  the  degree 
of  swiftness,  and  the  line  of  direftion  of  certain 
motions  in  the  body ;  and  on  the  other  hand, 
the  body  could  cause  a  change  in  the  series  of 
thoughts,  which  is  in  the  soul.  But,  no  such 
effeft  as  this  can  be  deduced  from  any  notion 
we  have  of  the  body  and  souL  The  communi- 
cation, therefore,  must  be  metaphysical,  by 
means  of  which  the  soul  and  the  body  make  up 
one  $uppositum,  or  what  is  called  a  person.  But 
as  the  eye  sees  not  itself;  and  if  a  man  had  never 
seen  another's  eye,  nor  the  image  of  his  own  in  a 
glass,  he  could  never  have  had  any  notion  of 
what  an  eye  is  :  so  the  soul  cannot  discern  its 
own  substance.  * 

I 
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Solidity  and  extension  we  have  already  found, 
to  be  essential  properties  of  matter.  These  pro- 
perties are  dormant  and  inactive ;  and  therefore, 
matter  is  dormant  and  inadive.  Repulsion  ^d 
attradion  are  impressions  to  which  matter  is 
liable,  but  can  be  no  way  concerned  in  its  exist- 
ence. Solid  bodies  cannot  a£t  upon  other  bo- 
dies by  their  solidity ;  nor  extended  bodies  by 
their  extension.  Such  aftion  must  originate  in 
powers  extraneous  to  matter,  and  not  constitut- 
ing its  being.  But,  what  are  these  powers,  and 
what  is  the  cause  of  these  powers  ?  In  return, 
I  ask,  what  is  the  cause  of  fire,  and  what  is  the 
cause  of  the  eledric  fluid  ?  The  intenutl  essence 
of  matter  is  unknown  to  us  j  it  is  beyond  the 
reach  of  our  senses.  Its  most  striking  qualities 
we  know  to  be  impenetrability,  mobility,  and 
quantity.  Its  peculiar  nature  consbts  in  its  ca- 
pacity of  becoming  successively  difierent  sorts  of 
bodies.  *  But,  for  man  to  presume  to  say,  with 
accuracy,  what  the  soul  is,  is  avanity  as  absurd, 
as  it  is  unprofitable. 

The  division  of  the  conceptions  of  the  human 
mind,  as  given  us  by  Plato,  is  that  which  the 
mind  forms  with  the  assistance  of  the  sensesi 
and  those  which  it  forms   by  itself,  without 

such 
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such  assistance.  This 'makes  the  proper  dis- 
tmftion  betwixt  body  and  mind.  Of  the  first 
kind  are  the  perceptions  of  sense,  which  un- 
doubtedly are  the  adt  of  the  mind>  as  well  as  the 
other;  for  it  is  not  the  sense  that  perceives, 
but  the  mind  through  the  medium  of  the 
sense.  Hov;  of«,  vcv;  oi%ov£i,  was  the  saying  of 
Thales.  The  second  is  what  is  called  idea^. 
And  these  may  be  subdivided  into  two  kinds ; 
the  first,  such  as  are  direftly  and  immediately 
formed  from  the  perceptions  of  sense :  of  this 
kind  are  our  ideas  of  all  natural  and  artificial 
substances,  and  their  qualities ;  and,  in  short,  of 
every  thing  without  us.  The  others  are,  ideas 
which  we  form  from  the  operations  of  our  own 
mind.  In  this  way  we  come  by  the  ideas  of 
thinking,  believing,  doubting,  in  short,  of  every 
operation  of  the  mind,  and  of  mind  itself.  The 
first  class  of  ideas  is  produced  from  materials 
furnished  by  the  sense  ;  the  second  arises  from 
the  operations  of  the  mind  upon  those  mate- 
rials. Those  of  the  third,  however,  ar^  more 
congenial  to  mind,  and  may  be  said  to  be  of 
its  own  growth,  being  produced  from  materials 
which  itself  furnishes  :  they  are  the  natural  born 
subjedts  of  the  state,  not  naturalized  only,  as  the 
others  are;  whereas  the  sensations  are  altogether 

D  3  foreigners* 
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foreigners.*  The  faculty  by  which  the  mind 
operates  in  conjundion  with  the  body,  is  known 
by  the  name  of  sense  ;  the  faculty  by  which  it 
operates  singly,  and  without  participation  with 
the  body,  may  be  called  intelledt.  In  the  per- 
ceptions by  sense,  the  mind  is  to  be  considered 
as  merely  passive,  receiving,  like  wax,  the  im- 
pressions of  external  objefts  :  but  j  in  the  other 
mode  of  operation,  it  exerts  that  adli ve  and  self- 
moving  power,  which  is  the  distinguishing  cha- 
rafberistic  of  mind,  and  furnishes  the  specific 
difference  between  mind  and  body,  -t* 

All  our  knov^'ledge  is  ultimately  derived  from 
comparison.  What  is  absolutely  incomparable, 
is  incomprehensible;  Of  this  there  can  be  no 
dispute.  The  existence  of  the  soul  is  as  self- 
evident  as  that  of  God.  To  be,  and  to  think,  are, 
with  regard  to  us,  the  same  thing.  The  mind 
has  one  mode  of  perception  when  we  are  awake, 
another  when  we  are  asleep ;  and  after  death, 
she  will,  we  hope,  perceive  in  a  manner  still  dif- 
ferent. The  soul  does  not  sleep  when  the  body 
sleeps.  This  staggered  even  Lucretius.  He 
could  not  comprehend  how  memory  should  be 
darkened  ;  and  ytt,  a  material  soul,  which  he 

insisted 
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insisted  upon,  should  be  still  awake.  Nor  is  it 
to  be  conceived  that  some  passages  of  the  soul 
should  be  left  open  while  the  rest  are  shut ;  or 
that  one  part  of  a  material  s6ul  shall  sleep 
while  the  other  wakes.  *  I  grant,  what  by  ex- 
perieilce  I  find  in  my  own  mind  true,  that  we 
have  no  positive  idea  of  immaterial  substance ; 
but  this  is  no  more  an  objection  to  the  belief  c^ 
an  immaterial  substance,  than  it  is  to  the  belief 
of  matter.  We  have  no  idea  of  matter,  stript 
of  its  qualities  and  accidents.  We  know  no- 
thing of  any  material  beings,  but  their  natural 
virtues,  powers,  operations,  and  sensible  efFefts. 
But,  what  that  substance  precisely  is,  which  we 
call  matter,  we  precisely  know  not.  Thus^  then, 
in  the  same  manner,  that  we  know  matter  in  its 
properties,  we  know  spirit  in  its  properties  :  not 
what  the  pure,  naked,  substance  of  soul  is,  but 
what  its  virtues,  powers,  and  operations  are.  We 
feel  in  ourselves  something  which  understands, 
reasons,  and  wills;  which  can  a6t  freely  and 
spontaneously,  which  can  chuse  and  refuse,  and 
b  the  subjedt  of  different  passions,  •f  Is  it  more 
repugnant  to  demonstration,  that  the  infinite 
power  of  God  should  create  an  immaterial 
chinking  substance,  than  that  he  should  create 
a  thinking  material  substance  ?     To  answer  this 

D  4  afErmatively^ 
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alErmatively  would  be  the  extreme  of  hardiness : 
and  yet  this  has  often  l)een  done. 

Ask  this  [^ilosopher  what  the  substance  of 
matter,  is  .^  He  cannot  tell.  Ask  that  philo- 
sopher what  the  substance  of  spirit  is  >  He 
cannot  tell.  Ytt  the  principle  which  thinks, 
is  di&rent  from  that  which  is  the  objeft  of 
thought.  The  ideas  remain  even  after  the  ob- 
je&s  vanish ;  and  on  them  we  can  refle£t  wkh 
as  much  precision  as  if  the  objeds  were  still  be- 
fore us.  Perception,  or  intelligence,  therefore, 
id  clearly  a  distinct  qvi^lity,  and  not  a  mere  ef- 
fect or  composition  of  unintelligent  figure  and 
motion.  Intelligence  cannot  be  figure;  con- 
sciousness cannot  be  motion.  Whatever  is 
compounded,  or  arises  from  a  series  of  things, 
is  still  only  those  very  things  modified.  Thus 
all  possible  changes,  compositions,  or  divisions 
of  figure,,  are  still  nothing  but  figure ;  and  all 
possible  compositions,  or  effeds  of  motion,  can 
eternally  be  nothing  but  motion.  Hence,  if 
there  ever  was  a  time  when  there  was  no- 
thing  in  the  world  but  matter  and  motion, 
there  never  could  have  arisen  any  thing  else  but 
matter  and  motion  :  and  it  would  have  been  as 
impossible  there  should  ever  have  existed  any 
such  faculty  as  intelligence  or  consciousness, 

3  as 
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as  it  would  now  for  motion  to  be  bitie  or  r^d, 
or  for  a  triangle  to  be  transformed  into  a  sound. 
Hobbcs,  feeling  the  strength  of  this  convidtion, 
was  driven  to  the  prodigiously  absurd  suppo- 
sition, **  that  all  matter,  as  matter,  is  endued 
not  only  with  figure,  and  a  capacity  of  mo- 
tion, but  also  with  an  a£kual  sense  or  percept 
tion,  and  wants  only  the  organs  and  memory  of 
animals,  to  express  its  sensation/'^ 

In  common  physics,  the  primary  cause  of  the 
most  conunon  substance  b  not  to  be  compre* 
hended.  Neither  of  the  light  by  which  we  see^ 
nor  of  the  elasticity  of  the  jdr  by  which  we  hear, 
nor  of  the  fire  by  which  we  are  warmed.  In 
{diysiology,  we  cannot  tell  what  first  gave  motion 
to  the  heart,  nor  what  continues  it,  nor  why  we 
are  able  to  move  our  arms  to  the  right  or  to 
the  left,  by  a  simple  ad  of  our  volition.  We 
cannot  comprehend  the  principle  by  which  our 
bodies  were  first  formed,  by  which  they  are  sus* 
tained,  nor  by  which, they  are  to  be  reduced  to 
earth.  In  short,  we  cannot  look  into  any  one 
branch  of  knowledge,  but  we  shall  meet  with 
subjeds  above  our  comprehension.*!^  And  shall 
we,  nevertheless,  dare  to  question  the  existence  <^ 
the  immaterial  faculties  of  our  own  intelligence  ? 

That, 
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That,  indeed,  which  the  soul  is,  is  a  point  put 
out  of  the  re^ch  of  human  knowledge  :  and  he 
who  considers  how  difficult  it  is  to  reconcile 
sensation  with  extended  matter,  or  existence  to 
any  thing  that  has  not  existence^  at  all,  will  fed 
it  most.  But,  as  I  have  already  said,  it  is  past 
controversy,  that  we  have  in  us  somethmg  that 
thinks  :  our  very  doubts  about  what  it  is,  con- 
firm the  certainty  of  its  being.  *  No  anato* 
mical  research  can  fathom  it,  I  must  confess ; 
nor  have  we  any  microscopes  or  telescopes;  which 
can  assist  us  in  such  subtile  and  internal  specu- 
lations. 

The  greatest  part  of  the  arguments  against 
the  immateriality  of  the  soul,  were  drawn  forth 
in  order,  by  Lucretius,  about  eighteen  hundred 
years  ago.  Subsequent  writers  have  gathered 
from  him  what  he  gathered  from  others,  or 
gleaned  in  the  wanderings  of  d  poetic  fancy ; 
and  as  they  have  fallen  in  with  fashionable  pre- 
judices, their  dod:rines  have  been  readily  em- 
braced, and  easily  detailed^  The  mistake  of  the 
Roman  arose  from  the  ambiguous  appearance 
of  those  phasnomena  in  a  state  of  union,  which 
seem  at  first  sight  to  infer  the  materiality  of  the 
sou],  but  which,  upon  a  nearer  view,  are  found 
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to  be  very  consistont  with  its  immaceriftlity* 
Lucretius  makes  it  as  an  argument  of  the  soul'k 
being  material^  that  it  does  not  leave  all  the 
parts  of  the  body  at  once.  Here  it  is  to'  be  ob« 
served,  he  makes  what  he  calls  the  soul  to  be 
disseminated  through  the  whole  body  :  but, 
he  negledts  to  Consider,  that  the  appearance 
which  he  brings  as  an  objeftion,  agrees  better 
with  the  contrary  doftrine ;  for,  if  the  sentient 
in  the  body  be  a  different  substance  from  mat* 
ter^  it  must  feel  the  limbs  become  gradually  in*^ 
capable  of  being  adtuated,  as  the  disorder  <^  the 
animal  mechanism  increases;  whereas,  on  his 
supposition  of  a  dividuous  soul,  which  dies  in 
one  limb  after  another—^'  Inde  pedes,  &  crura 
mori:  post  inde  per  artus.  Ire  alios  tradtim 
gelidi  vestigia  lethi*' — ^the  limb  would  be  quite 
void  of  pain,  as  if  it  were  cut  off,  and  the  man 
would  feel  his  soul  go  out,  whole  and  entire, 
through  his  throat.  This  is  most  adverse  t9 
his  own  principle,  even  in  his  own  confession ; 
for  if  the  soul  were  immaterial,  or  grew  with 
the  body,  says  he,  that  would  have  been  the 
case,  which  is  really  the  case.  *  But,  why  should 
the  throat  be  the  outlet  to  the  soul  ?  Does  an 
immaterial  substance  want  a  passage  ?  Efflare 
anmam^  is  a  metaphorical  expression.  But,  he 
supposed  that  others  might  place  the  soul  in  the 
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lungs,  as  he  did  the  mmd  in  the  middle  of  the 
lungs,  and  as  others  have  done  since^  in  the 
piOeal  gland,  and  in  the  diaphragm.  He  fancied 
z\so  that  man  had  still  sense  and  perception  left 
in  the  parts  of  his  body,  when  that  which  he  al- 
lowed to  be  the  percipient  had  left  them,  and 
had  taken  its  flight.  But,  these  were  not  the 
reasonings  of  philosophy .  ^ 

The  chief  design  and  subjcdt  of  Lucrctius's 
fourth  book,  De  Rerum  Natura,  is  to  shew  the 
manner  in  which  external  objefts  aft  upon  the 
senses,  and  produce  perception  in  the  mind.  He 
supposes,  that  from  the  surface  of  all  material 
things,  there  are  continually  flying  off,  thin 
membranes^  pellicles,  or  similar  surfaces.  These 
he  calls  simulacra,  membrana,  cortex,  et  ef- 
figis.  Colours  themselves,  he  makes  to  be  thin 
coloured  pellicles,  incessantly  issuing  from  the 
coloured  body,  tinduring  whatever  they  fall 
upon  with  their  own  dye.  Such  tenues,  consi- 
mil6>que  formarum  effigiae,  cannot  be  singly 
observed,  he  says  ;  but  by  their  constant  flux,  a 
number  of  them  may,  especially  from  a  specu* 
lum,  upon  wood  and  stone,  where  these  spedres 
are  shivered  and  broken.  This  is  poetical.  But, 
suppose,  as  was  the  custom  among  the  Romans, 
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^ie$  to  be  bijxnt,  whence  then  could  come  the 
simulacra  luce  carentum  ?  The  surface  of  the 
um  or  tomb  only  could  remain.  Or  suppose 
th^  pelli(;les  to  have  flown  off  in  the  night,  an4 
ij  is  in  the  njght  we  see  them  in  drqaming  vi•^ 
sion ;  then  colours  and  objedts  must  be  seen  a^ 
perfeft  in  the  dark  as  in  the  light ;  and  if  they 
Jfly  off  incessantly,  they  must  be  equally  visible 
while  we  arq  asleep  as  while  we  are  awake.  But 
even  this  is-  not  enough ;  it  is  not  enough  thao 
these  similar  surfaces  be  incessantly  emitted  fron^ 
all  bodies ;  it  is  insisted  upon  farther,  that  simu«. 
lacraare  spontaneously  generated,  which  do  not; 
^ise  from  body ;  that  these  keep  floating  up. 
and  down  in  the  air,  still  changing,  until  by. 
odd  combinations,  they  make  up  the  shapes  of 
giants,  monsters,  and  wild  beasts,  pretty  much 
in  the  same  manner  that  we  see  strange  figures 
compounded  in  the  clouds :  and  hence,  the  sur- 
faces arising  from  the  bodies  of  a  man  and  horse^ 
by  sticking  together,  made  in  former  days  the 
simulacrum  q^  the  centaur.*' 

Or^nic  and  adventitious. particles,  with  all  the 
elaborate  principles  of  that  briliiaat  but  un- 
founded doGtxi^Ct  will  engage  our  attention  here- 
ajfter.      The  internal  heat  of  the  earth  has  been 
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supposed  to  have  bestowed  on  its  first,  but  not 
on  Lucrctius's  produ&ions,  full  type  and  magni-.- 
tude.  Then  were  produced  giants,  and  dwarfs, 
and  pigmies.  But,  those  extraordinary  species 
of  beings  only  existed  a  certain  portion  of  timCf 
They  fell  into  non-existence,  because  their  na- 
ture required  a  greater  degree  of  heat,*  than 
was,  even  in  Lucretius's  time,  felt  in  the  Torrid 
Zone.  This  was  the  heat  of  a  substance, 
vitreous,  but  fluid.  Soberly  and  seriously  "dis- 
cussed, (as  I  have,  and  often  shall  have  oc* 
casion  to  remark)  nothing  is  more  clear  than 
that  we  have  scarcely  more  exaft  ideas  of  mat- 
ter, than  we  have  of  spirit.  And,  hence  argued 
the  sceptics  of  old,  v^^hatever  is  proposed,  is 
cither  sensible  or  intelligent ;  but,  which  ever  it 
be,  there  is  disagreement  concerning  it.  Some 
hold  that  sensibles  are  only  true ;  some  that 
intelligibles  arc  only  true;  others  that  some 
sensibles  aqd  some  intelligibles  are  alone  true. 
How  shall  these  be  judged  ?  As  a  sensible, 
whether  by  a  sensible  or  an  intelligible  ?  If  ^ 
sensible,  inasmuch  as  we  disagree  concerning 
sensibles,  even  that  sensible  will  require  another 
for  its  proof,  which  other,  if  it  be  sensible,  will 
require  another,  and  so  in  infinitum.  But,  if  a 
sensible  require  to  be  determined  by  an  intelli- 
gible, 
•  BufFon. 
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gible,  inasmuch  as  intelligibles  also  are  contro- 
verted, that  as  being  intelligible  will  require  ad- 
judication and  proof.  Which  way  shall  it  be 
proved  ?  If  by  an  intelligible,  they  run  as  before 
into  infinite.  If  by  a  sensible,  inasmuch  as  an 
intelligible  was  assumed  for  proof  of  a  sensible, 
wd  A  sepsible  for  a  proof  of  an  intelligible,  the 
alternate  common-place  is  brought^bout,  or  that 
what  we  should  prove  such  a  thing  by,  requires 
itself  to  be  proved  by  thaf  very  thing. 

These  sceptics,  who  wye  of  Ite  ancient  phi- 
losophers, perhaps,  the  most  modest  and  the 
iiK^st  perspicacious,  neither  affirming  nof  denying 
any  thing,  b\it,  in  truth,  doubting  of  all ;  "  Omnia 
in  rebus  humanis  dubia,  incerta,  suspensa  -,  r^agis 
omnia  verisimilia,  quam  v«ra."  These  sceptics 
thought  all  our  knowledge  had  the  appearance 
of  truth,  rather  than  that  it  was  truth  itself. 
We  deny  any  knowledge,  said  they,  of  the  Di- 
vine  Nature ;  because,  to  know  adequately,  is  to 
comprehend ;  to  comprehend  is  to  contain ;  and 
the  thing  contained  must  be  less  than  that  which 
contains  it.  To  know  inadequately,  is  not  to 
know.  From  the  uncertainty  of  our  senses,  our 
eyes  represent  things  to  be  less  at  a  distance  than 
they  really  are.  A  straight  stick  in  the  water 
seems  to  be  crooked      The  moon  to  be  of  an 
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i|i5igt)ftficaat  dimension^  and  the  sun  to  be  greater 
at  rising  and  setting  than  at  noon.  The  shore, 
36  the  ship  sails,  seems  to  mo»e  and  the  ship  to 
stand  stilL  Square  things  appear  round  at  a  dis- 
tance. An  ere^  pillar  to  be  less  sU:  the  top. 
Neither  do  we  know  whether  objefts  are  really 
s.uch,  as  our  eyes  represent  them  to  us ;  for  the 
sam^  thing  w^j^ch  appears  white  to  m,  may  ap- 
pear yellow  to  him  who  is  debilitated  and  indis- 
posed y  also,  if  a  man  i;ubs  his  eyes,  the  spherical 
objedb  whicji  he  behol^  appear  long  or  narrow, 
and  so  of  the  soiseof  Jiearing.  The  trumpet  in 
a  valley,  makes  the  sound  appear  behind  us,  when 
it  is  before  us.  Nor  is  the  smelling,  taste,  or 
.  touch,  leiss  subjedt  to  mistakes.  But,  the  greatest 
&llacy  is  in  the  operation  of  our  own  inwaid  sen«« 
satieifs ;  for  the  fancy  is  sometimes  persuaded 
that  it  hears  and  sees  what  it  does  not ;  «d  our 
reasoning  is  so  weak,  that  in  many  proofs,  scarce 
one  demonstration  is  found,  though  this  alone 
pioduces  science.*  From  these  sinister  obser- 
vations, they  esteemed  science  t6  be  conjeduie, 
and  knowledge  to  be  but  opinion. 

I  honestly  confess,  we  in  many  instances  be- 
lieve, where  we  cannot  possibly  demonstrate;, 
and  consequently,  I  can  readily  conceive  whp 

subtile 
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reasoneis  should  conceive  our  intelleftual 
telescope  for  invisible  beings  to  be  little  better 
than  imag^tion.  ^  The .  soul  is  not  palpable ; 
yet^  there  is  a  soul — ^that  is,  a  spiritual  or  a  ma- 
terial intelligence.  Wh^  are  <the  faculties  of 
this  intelligence  ?  If  they  dp  not  immediately 
spring  fiom  mind,  as  distinft  firom  matter^they 
must  spring  from  matter  as^distin^  from  mind, 
for  we  have  them  4  Now,  wth  Locke,  may  I 
not  be  permitted  to  demai^d,  whether  Che  faculty 
of  thought,  admitting  there  be  no  s{{ul,  be  con- 
fined to  one  particular  sut)^tance^  the  body,  or 
whether  every  different  particle  hath  ite  different 
and  appropriate  fund  of  knowledge  ^  Esther  the 
soul  or  the  body  must  have  intelleftual  perr 
ception.  Which  is  the  most  difficult  to  beli^ye  ? 
I  do  not  deny,  that  the  »ul  is  powerfulfy  ?tf- 
fe£ted  *By  the-  senses.  Matter  afts  with  great 
energy  on  ^ind.  Our  frames  open  as  many 
channels  to  its  influence  as  we  have  pores.  Our 
epidenpis  is  i  -sieve,  through  whidh  matter  pene- 
trates our  systems^  and  thence  circulates  through 
every  part.  But  in  admitting  the  immaterial 
existence,  we  take  a  more  Mtlsfa&ory  ground , 
than  in  admitting  the  material.  It  is  not  in 
darkness  we  seek  light.  The  effluvia  of  a  magnet 
though  material,  and  powerful  in  their  efFefts, 
are  imperceptible  with  the  microscope  :  never- 
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theless,  we  acknowledge  their  ezisleace.  May 
we  not  reasonably  do  the  same,  in  rqgard  to  the 
soul  ?  We  feel  it  exists ;.  at  the  same  time  I  am 
free  to  acknowledge,  it  is  impossible  to  take  the 
devajtion  of  immati^riality ;'  to  divide  what  is  ii!i- 
divisible,  or  to  measure  what  has  no  extension. 
Spirituality  excludes  all  ideas  of  combination » 

The  cause  of  tljie  error,  into  which  Lucretius 
fell,  was  the  confounding  the  properties  of  the 
soul  with  tUe  properties  of  the  body.  He  saw, 
that  a  dead  body,  when  the  soul  is  separated  from 
it,  is  incapable  of  its  fundions ;  that  it  cannot 
move,  respire,  or  receive  nourishment ;  or,  what 
is  more,  that  it  is  no  longer  capable  of  intelli- 
gence. And  this,  indeed,  would  hold  good 
against  immateriality,  if  the  soul  were  naturally 
and  essentially  the  result  of  body.  But,  if  the 
body  be  rather  conceived  the  vehicle  of  the 
soul,  and  that,  the  soul  continues  in  the  body 
only  so  long  as  the  body  is  ordwied  by  nature 
to  perforai  its  funftions  ;  then  the  question  will 
be  entirely  reversed.  The  constituent  parts  of 
animal  bodies  we  daily  see  scattered  before  our 
eyes.  But,  is  it  worthy  of  our  conception  of  Di- 
vine Wisdom  to  suppose,  that  the  particles  erf 
gross  matter,  of  which  the  body  consists,  should 
have  been  created  from  the  first  formation  of 
3  things. 
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things,  and  that  the  soid,  which  animates,  aiid 
so  transcends  this  animal  vehicle,  should  be  only 
the  formation  of  the  moment,  and  be  afterwards 
annihilated  ?  Can  body  have  had  a  previous  ex- 
istence to  mind  ?  Or  is  matter  to  be  supposed 
eternal,  and  spirit  to  be  merely  "incidental  ? 
Among  the  ancient  philosophers,  many  were  oi 
opinion,  that  God  made  all  thii^  out  of  his 
own  substance.  But  this  was  pompous  tiifling ; 
and  accordingly,  Athenagoras  contended,  that  if 
God  and  matter  be  the  same  thing  under  diife* 
rent  •appeUations,  then  were  it  impiety  to  deny 
divine  honours  to  trees,  to  minerals,  and  to 
stones  y  and  still  more  strongly,  that  there  could 
not  be  in  this  transitory  state  of  things,  either 
virtue  or  vice,  pain  or  pleasure,  unless  God  him- 
self were  impiously  made  to  commit  the  one,  or 
most  disgracefully  to  suffer  the  other. 

In  like  manner,  the  modern  precursor  of  cer- 
tain philosophers,  Spinosa,  says,  "  there  is  but 
one  substance  in  the  imiverse.     All  bodies,  all 

m 

intelligences,  all  thoughts,  are  all  merely  modifi- 
cations (rf*  the  one  mighty  whole.  The  efieft  is 
the  same  as  the  cause."  Thus,  it  is  not  man  that 
is  to  love  God  and  keep  his  commandments :  it 
is  God  th&t  is  to  love  himself  and  keep  his  own 
commandments.    The  child  of  death,  is  hence 
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made  a  portion  of  eternal  life ;  the  child  of  de-^ 
cay,  a  portion  of  the  eternal  existence. 

«  Nothing,"  says  Zeno  the  Stoic,  « that  is  void 
(JF  mind  and  reason,  can  of  itself  generate  that 
which  is  rational  and  animate ;  but,  the  earth  ge- 
nerates animals  and  rational  creatures :  therefore,, 
the  earth  is  animate  and  rational :  and  thus  the 
the  whole  world,  and  the  heavens,  are  the  sub- 
stance of  God.  *      But  the  faft  is,  it  is  contra- 
diftory,  that  any  substance,  whether  material  or 
immaterial,  should  be  generated-^   and  contra- 
didtory,  that  immaterial  substance  should  vege- 
tate ;  vegetation  being  performed  by  the  accre- 
tion of  parts,  f     All  animal  growth,  or  vegeta- 
tion, is  performed  by  a  circulation  of  fluids, 
and  not  by  a  mere  addition  of.  parts,  or  ag^u- 
tination  to  the  outside  of  things,  already  com- 
plete.  The  origin,  or  rudiment,  of  a  living  crea^ 
ture,  is  one  coeval  system.     All  seeds  are  imme- 
diate and  particular  works;  and    hence   they 
regularly  preserve  their  kinds.       The  subje^ 
pre-exists,    and  the  little  system  is  complete, 
though  not  unfolded  into  all  the  perceptible 
members  of  an  animal.     But,  when  the  body, 
folded  up  in  this  small  volume,  and  its  inmiate- 
rial  mover,  were  first  united,  is  not  a  point  so 

easily 
*  Diogenes  Laertius.  f  Baxter. 


LETTER    LII.  69 

easily  to  be  determined.     Many  of  the  early 
Christian  Fathers,  and  amongst  others,  Tertul* 
lian  and  Laftantius,  held  the  soul  to  be  ex  tra- 
duci  from  father  to  son  ;  and  for  these  reasons  : 
First,  if  every  man  has  a  new  soul  infused  into 
him  at  his  birth, 'by  God,  and  not  lineally  trans- 
mitted to  him  from  Adam  and  Eve,  how  can  he 
be  guilty  of,  or  suffer  for  original  sin  ?    Second- 
ly, if  the  soul  be  infused,  nothing  can  be  begot- 
ten, for  the  body  cannot  generate  per  s€ ;  and 
lastly,  by  such  infusion,  that  man  b^ets  not 
perfeA  man,  for  perfeft  man  consists  both  of 
body  and  of  soul.     But  these  arguments  proceed 
on  principles,  with  which  the  wisest  of  the  an- 
cients were  unacquainted ;  and  they,  therefore, 
could  only  reason,  as  other  philosophers  have 
since  ventured  to  do,  that  possibly  the  seminal 
atom,  though  existing  from  the  first  creation  of 
matter  the  same  individual  system,  may  yet  not 
be  informed  by  its  immaterial  inhabitant,  until 
it  passes  through  various  changes,  to  be  at  last 
deposited  in  the  proper  receptacle  of  the  parent 
animal.      Immaterial  substance  cannot  be  sup- 
posed  to  generate  immaterial  substance;  any 
more  than  material  substance  can  4De  supposed 
to  generate  material  substance.    Such  generation 
would  not  differ  from  creation.     And  the  opi- 
nion of  the  tradu(5tion  of  souls,  must  either  sup- 
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pose,  new  immaterial  substances  generated,  or 
that  souls  are  ma,terial,  or  some  certain  modifi^ 
cation  of  matter,  * 

"  However  marvellous,  concealed,  and  com« 
plicated,  our  manner  of  adtion  may  appear,"  says 
Mirabaud,  "  if  we  examine  it  a  little  closely, 
we  shall  find>  that  all  the  operations,  movements^ 
and  changes  of  the  human  machine,  are  regu-^ 
lated  by  the  same  invariable  laws*     At  his  ori- 
gin, we  do  not  perceive  in  man  any  signs  of 
^  those  qualities  we  call  sentiment,  intelligence^ 
thought,  or  reason  :  these  are  the  result  of  age 
and  exprtience.      They  are  acquired  from  the 
combination  of  those  inert  parts    of  matter, 
which,  however  aj^arently  insensible  and  inani- 
,mated,  at  length  come  to  form  a  complete  liv- 
ing, acting,  thinking,  willing  animal.     Human 
beings  are,  like  all  others,  susceptible  of  two 
sorts  of  motion.     The  one,  is  the  movement 
of  the  body  or  any  part  of  it ;  the  other,  is  the 
internal  movement,  of  which^  in  some  instances, 
we  are  sensible ;  but  in  others  we  are  ignorant, 
and  can  only  infer  them  from  their  external  effects. 
Life  is  nothing  more,  than  an  assemblage  'of 
movements^   and    movement    is  nothing  but 
$1  property  of  matter."  *f    Yet  Hobbes  himsd^ 

firom 
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firom  whoni  this  writer  hath  so  largely  borrowed, 
acknowledges  that,  "  motus  nihil  generat  prapter 
motum."     When  we  perceive  a  circle,  or  any 
other  figure,  do  we  perceive  nothing  but  motion  ? 
When  we  observe  certain  colours,  or  when  we 
survey  %ny  thing  that  is  hard  or  soft,  do  we  still 
sec  nothing  but  motion  ?  or  what  is  yet  more  ex- 
travagant, when  we  contemplate  a  body  at  rest, 
do  we  yet  perceive  nothing  but  motion  ?     The 
truth  is,  we  have  the  knowledge  of  many  things, 
which  have  no  affinity  with  motion  ^      Motion 
can  give  us  no  idea  of  magnitude.     Nor  can 
motion  ^ve  us  any  idea  of  elementary  principles. 
Is  it  not  too  chimerical  to  say,  that  the  bare 
putting    together  atoms  \yhich  are  dead  and 
senseless,  is  the  cause  why  the  compound  be- 
comes endued  with  all  the  powers  of  the  human 
soul ;  for  matter  is  not  one  substance,  but  a  heap 
of  substances  ?     Is  it  not  like  asserting,  that  the 
repetition  of  the  nega^tion  of  cause,  multiplied  so 
many  times,  becomes  a  cause  ?      The  contra- 
didion,  indeed,  may  be  attempted  to  be  lessened 
by  saying,   that  infinite  power   puts  the  dead 
parts  together,  or  moves  them  thus  mechanically, 
Sut  is  this  not  miserably  borrowing  the  autho- 
rity of  a  word,  ta  give  cunency  to  a  fidion  i  In- 
finity of  power  does  not  exclude  reason  ^  and 
tfaoefoie  cannot  be  a  refuge  for  a  contradidi  m. 
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Thtt  tke  jua&ion  of  de^d  particles  beidgttsdf  a 
property,  should  be  the  subject  of  another  pro* 
perty,  is  an  absurdity  the  most  glaring.  *  A 
compound  of  atoms,  if  it  could  form  thought, 
is  no  more  entitled  to  that  prerogative,  than  a 
single  atom.     To  what  would  -this  lead  ?• 

Matter,  when  at  rest,  we  perceive,  resists  the 
beiDg  put  into  motion,  and  when  in  motion, 
it  resists  the  being  turned  out  of  its  diredlion : 
it  cannot,  thereforq,  perform  that,  the  perfor- 
m^ce,  of  which  it  resists.  Must  there  not, 
tjiereforc^  \>t  another  cause,  different  from  mat- 
ter  ?  Does  npt  this  very  resistance  prove  the 
absolute  certainty  of  another  cause  ?  An  effeft 
without  a^  cause  is  not  logical.  Nor  can  any 
thing  .be^  and  not  be,  at  tlie  same  time.  No 
substance  can  be  supposed  capable  of  being  at 
once  the  subjeft  of  two  contrary  forces  or  ten- 
4encieSr  Matter,  in  itself,  is  not  adive  i  it  ia 
re-aftive ;  it  possesses  a  vis  inertia j  which  is  in-» 
separable  from  it,  and  which  is  a  property  as  es- 
sential  to  it  as  solidity.  Fair  reasoning,  then, 
draws  this  conclusion,  that  the  fx>wer  which  ar- 
bitrarily effefts  a  change  of  rest  or  motion  in 
tlie  matter  of  a  body,  cannot  be  the  matter 
pf  the  body  itself,  which  necessarily  strugg^ 

against 
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agaimt  all  changes  of  rest  or  motion.  *  But, 
here,  when  materialists  are  sti^ered,  they  say, 
the  soul,  it  must  be  acknowledged,  has  been  ge- 
nerated with  the  body  j  it  has  grown  with  the 
body  ;  and  at  last,  as  certainly  must  decay  with 
the  body  :  at  first  it  is  feeble  and  weak— -then  it 
is  powerful,  and  afterwards  feeble  and  weak 
agsun.  -f  "  Hence,  freed  from  prejudice,"  says 
Mirabaud,  "  if  we  look  into  our  souls,  or  that 
principle  within  us  that  afts,  we  shall  be  con- 
vinced that  it  makes  a  constituent  part  of  our 
bodies ;  and  that  by  abstra<ftion,  it  cannot  be 
distinguished  from  it.  The  soul,  we  shall  see,  is 
forced  to  submit  to  the  same  changes  as  the 
body ;  it  is  subjed  to  the  Uke  exterior  influ* 
ences^  it  partakes  of  the  same  pkasiuts  and 
pains ;  it  is  healthy  when  the  body  is  healthy; 
it  is  diseased  when  the  body  is  diseased  1  it  is  af- 
feded  by  the  different  degrees  of  weight  in  the 
atmosphere ;  by  the  variety  of  seasons  5  by  the 
aliments  which  enter  the  stomach ;  and  in  fine, 
it  manifests  visible  signs  of  the  numbness  of  age, 
of  decrepitude,  and  of  death."  ,   > 

Some  part  of  this  I  have  acknowledged — the 
T^t  is  declamation.  It  is  a  mistake  to  say,  the 
acnil  wears  away,  and  decays  with  the  body. 

Many 
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Many  instances  in  the  knowledge  of  every  man 
will  shew,  that  the  decay  is  on  the  side  of  the 
body.     Those,  who  have  led  sober  and  tempe^ 
rate  lives,  preserve  a  clearness  of  judgment,  and 
a  vigour  of  mind,  to  the  last ;  though  this  caimot 
be  said  of  those,   who  incessantly  attack  the 
springs  of  mcdunlcal  motion,  and  derange  the 
aiftivity  of  the  soul,  long  before  it  leaves  thd 
body.     It  is  remarkable,  that  the  great  philoso- 
phers of  antiquity  were  men  of  long  lives;  and 
that  many  of  them  wrote,  and  taught,  to  an  ex* 
treme  old  age-     Of  thjs  body's  being  the  vehicle 
of  the  soul,  howjcver,  we  have  spoken  above ; 
here,  therefore,  we  need  only  remark,  that  if  we 
admit  an  eternal  and  infinite  mind,  and  that 
this  mind  created  matter,  we  have  then  a  de-^ 
monsti^tion,  that  mind  and  rcason  do  not  be- 
long to  matter,  for  mind  must  have  been  be- 
fore matter,  ^and  the  creator  of  matter  must 
have  been  before  matter  itself.  *    Hence,  think- 
ing and  willing,  whether  in  old  or  in  young, 
cannot  be    qualities,  or  afiedions    of  matter* 
Hobbes,  on  the  borrowed  grounds  of  the  Mate* 
rialists  of  antiquity,  says,  "  the  cause  of  sen- 
sation is  an  objedt  pressing  on  the  oigan ;  which 
pressure  is,  by  means  of  the  nerves,  conveyed 
to  the  brain^  and  so  to  the  hearty  where,  by  the 

resistance 
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resistance  or  counter-pressure  of  the  htsirt  -o^t^h^ 
wafds,  it  is  made  an  ims^e  or  phantom^  whiiJ^b" 
is  sensation.''  And,  consequently  the  acme  of 
his  argument  is,  that  as  age  impedes  the  coujge- 
ter-pressure  which  the  heart  can  enforce^  so 
dwindles  away  the  mind  in  the  formation  of  the 
images  of  intelligence.  But  this  is  not  the  case. 
The  faculty  of  the  mind^  beii^  spiritual,  h^ 
merely  a  relative  connexion  with  the  faculty  of 
the  body,  which  is  material.  Mind  must  have 
derived  its  energy  from  the  bounty  of  the  crea* 
tive  being.  Perception  and  consciousness  can*- 
not  have  been  indebted  to  a  mass  of  atoms^  di* 
vested  of  sense,  of  perception,  and  of  conscious* 
ness.  Intelligence  is  not  an  effe<ft  or  composi* 
tion  of  imintelligent  figure  or  motion. 

Locke  endeavours  to  maintain,  that  our  ideas 
are  only  arbitrary  combinations,  witliout  coo- 
ne<^ion  with  any  thing  in  nature.  This  I  can* 
not  comprehend.  But  he  is  not  always  so  ob* 
scure.  He  sajs,  "  Let  us  suppose  God  creates 
an  extended  sohd  substance,  without  superadding 
anything  to  it^  and  so  we  may  consider  it  at  rest ; 
to  some  parts  of  it  he  superadds  motion,  but  it 
has  still  the  essence  of  matter.  Other  parts  of 
it  he  j&ames  into  plants,  with  all  the  excellent* . 
cies  of  vegetation,  life,  and  beauty,  which  are  to 

be 
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be  found  in  a  rose  or  in  a  peach  tree,  above  the 
essence  of  matter  in  general,  but  it  is  still  biit 
matter.  To  other  parts  he  adds  sense  and 
spCAtaneous  motion,  and  those  other  properties 
that  are  to  be  found  in  an  elephant.  Hitherto, 
it  is  not  doubted,  but  the  power  of  God  nuy  go. 
But,  if  we  venture  one  step  further,  and  say, 
that  God  may  give  to  matter,  thought,  reason, 
and  volition,  as  well  as  sense  and  spontaneous 
motion,  there  are  those  who  are  ready  to  limit 
the  power  of  the  Omnipotent  Creator,  and  tcU 
us,  he  cannot  do  it,  because  it  destroys  the  es- 
sence>  or  changes  the  essential  properties  of  mat- 
ter; To  effeft  a  contradiftion,  is  not  the  ob- 
joft  of  any  power,;  nothing  less  limits  Omnipo- 
tence :  and  such  I  must  think  it  would  be,  to 
efierSt,  that  a  substance  which  isi  solidly  extended, 
and  which  resists  all  change  of  state,  should, 
while  remaining  solidly  extended,  and  while  a 
dull,  dead,  earth,  become  life,  sense,  and  spon- 
taneous motion  \  for,  that  would  be  to  say,  it 
became  living,  sensible,  and  spontjmeously  mov- 
ing earth,  while  it  remained  dull  and  dead  earth/' 

It  has  been  said»  that  whatever  the  properties 
of  thought  may  be,  they  evidently  depend  upon 
the  organization  of  the  brain;  and  therefore, 
agreeably  to  all  the.  received  rules  of  philoso- 
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phy,  they  must  be  ascribed  to  it,  and  sO  that 
they  cannot  subsist  without  it.  *  Of  this 
doubtful  seat  of'  intelligence,  the  brain,  we  hdVe< 
aljpeady  spoken.  But  Priestley  goes  farther.  He 
asserts  his  expedation  of  finding  out,  how  the 
mind  springs  fi^om  oiganization ;  how  the  ex- 
tieme  link  of  causation  is  fomied,  before  the 
ideas  are  produced.  What  a  sublime  reward, 
for  the  pains  of  intelleAual  contemplation !  To 
be  intimate  to  the  adt,  to  bring  under  positive 
observation,  the  thoughts  streaming  from  the 
vibratixmcles !  But  by  what  inlet  of  perception 
will  this  glorious  phaencmenon  be^  exhibited  ? 
Will  the  soul  break  in  upon  the  optic  nerve  like 
the  aurora  of  day  ?  Or  the  finer  chords  of  the 
brzxny  shall  they  utter  forth  a  living  song,  and 
shall  this  song  be  mind  ?  f  Is  this  sound  philo- 
sophy ?  The  formation  of  the  letters  now  before 
me,  de{:end  evidently  on  the  organization  of 
the  quill,  and  its  peculiar  shape ;  the  form,  if 
printed,  in  which  another  would  read  them,  would 
depend  on  that  of  the  types  adapted  to  receive 
the  shape  of  the  letters,  and  to  "impress  it  dis- 
tinctly on  paper.  By  all  the  rules  of  fair  reason- 
ing, must  the  writing  and  the  printing  be  alone 
ascribed  *  to  the  pen  and  to  the  types  ?  The  or- 
ganization of  the  brain,  supposing  the  brain  to 

be, 
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78  LETTER   HI. 

be,  what  perhaps  it  is  not,  can  be  only  the  in- 
strument, by  which  the  soul  conveys  its  voli- 
tions i  for  while  it  is  connefted  with  the  tody, 
We  see  none  of  its  separate  exertions.  But  it  can- 
not  follow,  that  there  are  none,  till  we  can  ez- 
jdain  the  sensations  of  consciousness,  from  the 
oiganization  of  matter  only.  It  is  clear  deduc- 
tion, then,  if  we  perceive  that  matter,  in  any 
way  oiganized,  is  to  our  conception  incapable  of 
those  functions  which  we  see  in  living  man,  to 
suppose  that  a  principle  is  superadded  to  occa- 
sion the  difference.  ♦ 

■ 

This  dodtrine  of  the  materiality  of  the  soul,  is 
not,  as  we  have  seen,  a  new  one ;  and  of  course, 
it  has  been  combated.  A  whimsical  recipe  was 
once,  however,  drawn  out  for  the  material  for- 
mation of  a  soul,  which  it  may  not  be  wholly  tm- 
instructive  to  repeat.  Take  quantum  sufficient 
of  bread,  beef,  or  other  suitable  aliment :  put  it 
into  the  stomach  of  a  human  machine.  Let  the 
stomach  work  till  it  be  converted  into  a  lauda- 
ble chyle.  Let  that  chyle  be  thoroughly  mixed 
with  the  blood  :  let  that  blood  be  warmed  to  a 
due  heat ;  then  take  the  fumes  arising  from  the 
blood  so  tempered ;  let  them  be  distilled  throu^ 
the  alembicks  of  the  brain ;  defecated  and  refined : 

and 
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and  if  one  €^)eratiQn  diould  not  be  sufficient,  let 
them  be  double  distilled,  and  double  xefined« 
Then  shally  ou  see,  these  invisible  atoms  become, 
aU  at  once,  refledtion,*  memory,  judgment,  wit, 
will,  loco-motive  power,  and  every  other  fa- 
culty of  the  mind.  But,  if  you  pursue  a  coun*** 
ter-operation  to  that  of  distiUing  and  rcfining, 
you  will  have  the  contrary  efied,  and  you  will 
condense  any  of  your  light,  airy,  volatile,  refined, 
and  speculative  spirits,  into  as  gross,  uniiefined, 
stupid,  unthinking  matter,  as  you  woukl  wish 
to  lay  your  hands  upon.  A  piece  of  coal  cannot 
think ;  yet  when  it  is  refined  into  smoke  and  flame, 
does  it  not  evidently  become  more  aftive,  vda- 
tiie,  and  subtile,  and  consequently  approach 
nearer  to  thought,  if  not  a&ually  to  think  ? 
Wine  is  a  thoughtless  creature,  but  yet  it  is 
called  a  spirit.  It  drives  the  machine,  when 
taken  inwardly,  around  like  a  miU,  and  grinds 
matter  into  thought,  with  an  amazing  celerity. 
If  a  piece  of  bread  can  be  transubstantiated  into 
an  intelligent  spirit,  it  is  but  going  one  consist- 
ent step  further,  to  transubstantiate  it  into  an 
intdiigent  power,  superior  to  all  human  power. 
We  cannot,  with  certainty,  fix  the  precise  hmits 
where  the  ammal  or  the  v^etable  life,  or  whem 
even  the  simple  organization  begins.  But,  should 
things  essentially  different,  be  on  this  accoimt 

confounded  ? 
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confounded?  Because  colours  will  gradually 
melt  into  one  annother,  are  we  therefore  to  say, 
there  is  no  diflference  between  black  and  white  ? 

When  a  body  is  piit  in  motion,  we  frequently 
see  the  principle  of  this  motion  to  be  foreign 
to  the  body  :  but  with  respe£k  to  the  soul,  we 
caiuiot  discem  any  external  principle  of  its 
thoughts  and  will.  We,  indeed,  see  the  occa^* 
sion  in  objedts  that  strike  our  senses ;  but,  it 
never  can  be  supposed,  that  a  corporeal  objeA 
is  the  principle  of  thought,  or  that  it  produces 
it.  The  principle,  then,  of  thought,  is  in  the 
soul  itself,  as  mankind  have  currently  believed  it 
to  be.  Should  I  advance,  as  a  first  truth,  that 
my  soul  produces  motion  in  my  body ;  and 
Malbranche,  on  the  other  hand  advance,  that  a 
mind  cannot  aft  upon  a  body ;  in  this  situation 
we  prove  nothing  to  each  other.  But,  I  have 
on  my  side  the  sentiments  suggested  by  nature 
to  the  generality  of  mankind  in  all  ages ;  and  on 
his  side,  he  has  a  particular  reflexion ;  that  is, 
he  does  not  see  any  relation  between  a  mind  and 
a  body ;  or  in  the  idea  of  his  soul,  he  does  not 
find  the  Acuity  or  virtue  of  moving  a  body. 
A  refleftion,  from  which  this  inference  alone  can 
be  drawn,  that  a  thing  is  not,  because  he  does 
not  see  it,  and  can  have  no  idea  of  it.    To  deny, 

there- 
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therefore,  upon  any  good  fpundation,  that  tho 
soul  is  capable  of  moving  a  body,  we  should  bo  - 
fully  convinced,  that  we  have  a  clear  and^perf€<^: : 
idea  of  the  whole  nature  of  the  soul,  and  that 
we  know  its  secret  and  real  essence  ;  but,  this  is 
not  the  case,  as  all  the  world  knows.     If  it  be. 
said,  I  do  not  comprehend  what  is  the  principle 
of  adting^in  creatures,  I  readily  acquiesce.     I 
know,  however,  that  there  is  in  my  soul  a  prin- 
ciple that  puts  my  body  in  motion,  and  if  I  do 
not  understand  the  source  or  spring  of  this  prin- 
ciple, I  do  not  presume  to  explain  it.  * 

The  nature  of  the  soul  is  so  involved  in  in- 
comprehensibility, that  the  most  discerning  phi- 
losophers have  not  been  able  even  to  conjecture 
what  it  is.  But,  can  the  fabricators,  who,  under 
different  denominations,  have  admitted  of  a^ 
chaos  of  corpuscles,  and  of  an  universal  matter, 
of  which  they  pretend  all  things  have,  or  all 
things  might  have  been  made,  ,by  the  bare  im- 
pulse of  motion ;  can  they  conceive  how  an  or- 
ganized  body  could  have  been  formed,  much  less 
how  it  could  have  been  endowed  with  intelledt  ? 
Toiling,  .at  the  expence  of  life  and  fortune,  in 
their  gorgeous  laboratories,  they  cannot,  though 
with  the  experience  of  some  thousands  of  years 
before  them,  make  a  sorry  bit  of  gold  -,  and  yet 

VOL.  III.   ^  F  these 
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these  men  can  boldly  set  limits  to  Ommpotency, 
and  pride  themselves  in  the  hardy  idea  of  under- 
standing the  component  parts  of  animal  exis^ 
tence.  But,  vanity  out  of  the  question :  man 
may  plui^e  into  error ;  for  it  is  not  given  him 
to  know,  how  either  spirit  afts  upon  spirit,  or 
spirit  upon  matter.  Suppositions  and  conjec- 
tures may  ui^resumingly  be  framed ;  yet  the 
result  is  to  every  one  nearly  the  same.  That 
eludes  the  comprehension,  which  the  fruitless 
struggles  of  the  imagination  would  grasp  at,  but 
which  the  ruler  of  the  world  has  not  submitted 
to  its  cognizance.  And  hence  even  constant  . 
contradiftions  in  the  same  inquirers ;  for  Priestley 
himself  says,  **  If  by  the  word  immaterial,  we 
mean  simply  to  express  a  substance,  which  has 
properties  and  powers,  essentially  different  from 
those  of  matter,  it  is  clear  I  can  have  no  objec- 
tion to  that  expression.  I  believe  it  to  be  in 
efFeft,  what  all  the  world  believes  it/*  Is  not 
this  the  admission  then  of  a  something,  though 
not  of  an  immaterial  something  ? 

This  mortal  existence  of  oui^  is  so  perfedly  i 
rapid  journey,  and  the  objeds  that  present  them- 
selves so  flee  before  us  as  the  mists  of  a  sum- 
mer's day,  that  whirled  in  the  undissipating 
cloud,  we  have  scarcely  time  to  be  satisfied  of 
the  imperfedion  of  our  vision,  much  less  to  be 
I  abb 
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able  to  compirehend  the  demonstration  of  a  me- 
taphysical truth.  Round  almighty  causes  the 
God  of  Nature  has  drawn  an  impenetrable  veil, 
Man,  in  his  career,  can  only  glance  at  them. 
Thus,  it  is  with  resped:  to  that  astonishing  fa- 
culty we  possess,  which  at  the  same  monlent  dis- 
tinguishes the  past,  the  present,  and  the  future , 
which  neither  distance,  time,  nor  place,  can  af- 
feft.  In  the  midst  of  the  darkest  night,  we  can, 
in  imagination,  contemplate  the  noon-day  splen- 
dour :  in  the  barren  cavem  of  the  ruthless  rock, 
we  can,  in  imagination,  stray  through  groves, 
and  wander  through  fields  laden  with  abundance. 
This  self  that  thus  reasons  and  reflefts,  which,  , 
though  invisible,  sees  every  thing;  which,  though 
present  in  all  parts,  yet  occupies  no  space  :  this 
self,  am  I  not  to  cohclude  it  independent  of 
body  ?  Where  it  resides,  as  I  have  already  said, 
I  am  unacquainted ;  whether  in  my  head,  my 
hand,  my  foot,  or  all  over  me,  as  a  vapour  per- 
vading all.  This,  however,  I  can  determine, 
that  it  is  the  same  self,  which  feels  every  thing 
that  arrives  at  the  different  parts  of  my  frame, 
as  well  as  every  thing  that  comes  within  the 
grasp  of  my  intelleft.  I  am  fully  sensible, 
it  compares  and  judges ;  yet  I  know  it  is  not 
my  eye,  my  ear,  my  tongue,  or  any  one  particu- 
lar organ  of  my  body.     My  eye  cannot  judge  of 

F  a  sounds 


84  LETTER   LII. 

sounds  or  odours,  my  ear  cannot  judge  of  co- 
lours, nor  my  tongue  of  harmony  and  sound ; 
moreover,  I  feel  a  total  ignorance  by  which  of 
the  senses  it  is  I  am  made  acquainted  with  the 
salutariness  of  moral  reftitude.  Where  is  it  the 
honest  man  finds  that  good  faith,  for  which  he 
is  so  much  admired  ?  Where  is  it  placed  ?  It  is 
not  a  chimsra.  In  what  part  of  the  frame  does 
it  take  up  its  residence  ?  or,  to  speak  after  the 
doftnne  of  the  Materialists,  of  what  corporeal 
natures  are  camlour  and  ingenuousness  ?  Are 
they  round,  or  are  they  angular  ?  Bodies  must 
be  of  some  shape.  But,  let  us,  with  an  anato- 
mist, take  the  bewildering  joumey  of  the  whole 
animal  system ;  let  us  wander  through  nerves, 
and  wade  through  fluids  :  all  will  be  to  no  pur- 
pose. In  the  complicated  labyrinth  of  this  con* 
stant  circulation,  we  shall  not  be  able  to  pick  up 
one  stray  thought,  not  even  one  solitary  idea. 
In  short,  it  would  be  as  reasonable  to  believe  the 
Coliseo  of  Rome  built  of  ideas,  and  that  the 
levers  used  in  its  construdtion  were  mental  re- 
fleftions,  as  'to  insist  upon  the  corporeality  of 
thought,  or  the  material  consistency  of  intelli- 
gence. 

But,  the  modern  Materialists  denial  of  what 
has  been  by  the  wisest  men  looked  upon  as  im- 
material, 
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material,  and  their  substituting .  in  its  place  an 
unknown  substance  of  material  nature,  distindt 
from  the  properties  of  solidity  and  extension, 
but  which  may  be  the  subjeft  of  them,  and  also 
the  subject  of  thought,  is  a  position  savouring 
too  much  of  the  pretensions  of  the  scholastic  ipse 
dixit.  How  can  such  philosophy  explain  this 
unknown  substance  ?  Or  is  it  in  its  power  to 
give  it  a  more  colourable  bearing  than  that 
which  is  given  to  the  spiritual  substance,  as 
specifically  contradistinguished  from  matter? 
Pyrrho,  with  others  of  the  Sceptics,  affirmed, 
that  an  incorporeal  substance  could  not  produce 
body;  and  the  reason  he  gave  was,  because 
no  incorporeal  thing  produces  substance.  And 
again,  he  said,  that  body  does  not  produce  any- 
thing incorporeal,  because  the  thing  produced 
must  be  made  out  of  a  passive  subject,  or  pre- 
existii^  material.*  But  Priestley's  opinion  is 
not  the  opinion  of  the  Sceptic.  He  does  not 
deny  a  first  cause,  nor  does  he  deny  a  creation, 
by  the  agency  of  Providence.  That  a  material 
unthinking  substance  is  not  able  to  produce  an 
immaterial  thinking  one  is  clearly  to  be  admit- 
ted :  nothing  can  be  made  from  nothing.  But* 
that  an  infinitely  perfedt  and  intelligent  being 
cannot  create   a    material   substance,  is  what 

F  3  every 
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every  day*s  experience  proves  to  us  tp  be  false ; 
for  is  it  seriously  to  be  argued,  that  God  is  a5 
unable  to  create  a  system  of  atoms,  as  dead  mat- 
ter is  to  be  supposed  to  perform  the  like  efieft  ? 

If  we  deny  the  Almighty  power,  to  what  are 
we  reduced  ?  Exclusive  of  an  intelligent  cause, 
mechanism,  or  chance,  are  those  alone  which  we 
can  advert  to.  But,  it  is  scarcely  to  be  sup- 
posed, that  any  man  understanding  the  import 
of  these  two  words,  can  assert  that  either  of 
them  has  been  the  cause  of  the  hiunkterial  fa- 
culties of  the  soul.  Of  mechanism,  or  motion, 
we  have  already  seen  the  mental  incapacity. 
But,  is  chance  a  real  efficient  cause,  a  positive 
agent,  subsisting  of  itself?  This  is  a  miserable 
substitute.  Chance  is  no  cause  or  agent,  but  is 
simply  a  creature  of  man's  intelledt.  Chance  is  . 
but  a  notion,  and  such  a  thing  as  schoolmen 
might  call  an  extrinsical  denomination;  and  sig- 
nifies no  more,  than  that  in  human  apprehen- 
sion, the  physical  causes  of  an  efFedt  did  not  in- 
tend the  produdtion  of  what  they  nevertheless 
did  produce.*  And  is  it  to  this  blind  and  un- 
intelligent operation  that  we  are  to  turn  our^ 
selves,  instead  of  adverting  to  the  sublime  and 
animating  belief  of  a  perfect  and  universally  per- 
vading 

*  Boyle. 
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vading  inteiligence,  Icxigcd  in  the  essence  of  God 
himself,  and  in  certain  modifications  difius^ 
through  the  various  ranks  and  beings  of  exis- 
tence ?  But,  this  is  still  more  strongly  noticed  by 
Cicero :  "  What  can  be  more  weak,  arrogant, 
or  unbecoming,*'  says  this  elegant  academician, 
^'  than  for  man  to  think  he  possesses  a  mind  and 
.understanding  himself,  but  yet,  in  all  the  universe 
Jbeside,  that  there  is  neither  mind  nor  under- 
standing ?  Or  that  those  things,  which,  with  the 
utmost  stretch  of  his  reason,  he  can  scarcely 
comprehend,  should  yet  be  moved  and  manage4 
without  either  reason  or  intelligence  ?" 

♦ 

One  difficulty,  indeed,  has  more  forcibly,  per*? 
Jiaps,  than  any  other,  perplexed  philosophers,  in 
their  inquiries  into  the  qualities  of  the  souL  They 
have  not  been  able  to  conceive  when  or  how  im- 
material substance  could  have  been  joined  to  the 
substance  of  matter.  But  this  difficulty,  though 
not  to  be  removed,  is  yet  in  some  degree  to  be 
relieved,  by  considering  our  ignorance  in  regard 
to  more  familiar  objefts.  For  instance,  can  we 
in  any  manner  satisfy  ounelves  how  the  animal 
body  previously  exists,  and  afterwards  attains  so 
wonderful  a  bulk,  in  comparison  with  its  prior 
imperceptible  magnitude  ?  Des  Cartes,  indeed^ 
whose  fervent  imagination  saw  difficulty  in  no- 
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thing,  is  said  to  have  fancied,  tliat  the  $ovl  was 
a  being  independent  of  the  body  -,  that,  as  a 
residence,  it  would  in  general  occupy  the  body, 
but,  that  its  flights  from  it  were  frequent,  and 
often  for  a  length  of.  time.  Sometimes  his  own 
soul,  he  conceived,  would  wander  through  all 
France  in  a  few  seconds,  and  afterwards  return  to 
its  cage.  Again,  that  it  would  be  absent  for 
hours  together  -,  a|id  on  its  return  home* would 
find  its  material  tenement  fixed  unalterably  in 
the  same  position;  perhaps  in  that  very  posi- 
tion of  taking  a  pinch  of  snuff,  which  was  usu- 
ally supposed  the  prelude  to  his-  abstractions. 
At  this  sort  of  reverie  we  undoubtedly  may 
smile.  But,  Locke  says,  the  mind  fixes  with  so 
much  earnestness  on  the  contemplation  of  some 

• 

objedts,  that  it  turns  their  ideas  on  all  sides,  re- 
marks their  relations  and  circumstances,  and 
views  every  part  so  nicely,  and  with  such  intense- 
ness,  that  it  shuts  out  all  other  thoughts,  and 
•takes  no  notice  of  the  ordinary  imprcssibns  made 
then  on  the  senses,  which  at  another  season 
would  prodyce  very  sensible  perceptions. 

It  is  a  phenomenon  of  the  human  mind,  and 
one  altogether  inconsistent  with  materiality,  that 
a  man  absorbed  in  ideal  contemplations,  can  sit 
in  a  large  company,  and  yet  neither  hear  nor  se^ 

what 
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what  is  doing  round  him.  This  indisputably 
proves  the  power  of  forming  abstraft  ideas,  and 
that  this  power  of  the  imagination  is  in  no  re- 
sped:  impressed  by  matter.  In  an  instant  the 
mind  unites  itself  to  the  most  distant  or  the  most 
elevated  objefts,  and  nothing  can  prevent  this 
union.  Earths,  stones,  metals,  worlds,  all  may 
be  placed  before  it ;  it  yet  bursts  through  them 
all,  and  neither  suffers  injury  nor  diminution. 
But,  the  body  is  incapable  of  uniting  with  any 
objeft ;  every  thing  wounds  it  that  makes  too 
near  an  approach.  Is  will  then  nothing  more  than 
a  corporeal  motion  f  and  is  contemplation  only  a 
simple  contaft  ?  How  could  this  contact  be  af- 
fe<5ted  with  remote  objedts  or  abstract  subjefts  ? 
Or  how  could  this  motion  be  instantaneously  ac- 
complished ?  Without  space  and  time  the  idea  of 
motion  is  inconceivable.  If  the  union  of  the 
mind  with  its  objeft  be  a  contad,  it  must  be  a 
contadt,  or  rather  an  intimate  penetration  at  a 
distance,  qualities  which  are  the  reverse  of  those 
of  matter,  and  which  of  course  can  only  belong  to 
an  immaterial  being.*  But,  to  go  still  further, 
if  the  mind  be  material,  it  must,  like  the  eledri- 
cal  fluid,  or  like  the  rays  of  the  sun,  have  a  mo- 
mentum ;  and  to  ascertain  its  perceptivity,   that 

momentum 
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tnomefitiim  must  be  caused  by  a  contmuity  of 
its  particles,  either  a^  its-  thought  is  turned,  for 
instance,  from  the  Equator  to  the  Pole,  or  £h>m 
the  earth  to  the  star  the  farthest  from  it  in  the 
concave  of  the  heavens.  Common  minds  are 
amazed  at  the  celerity  with  which  the  eleftric 
matter  travels ;  more  mathematical  ones  wonder 
at  the  rapidity  of  the  matter  of  the  sun.  But, 
what  is  the  matter  of  eledtricity,  or  the  matter 
of  the  sun,  to  the  matter  of  the  mind  ?  In  its 
prepress  through  the  regions  of  space,  light  is 
computed  to  get  to  the  earth  in  about  seven  mi- 
nutes, and  the  time  is  almost  inconceivable  when 
compared  with  tjie'distance.  .But,  the  momen- 
tum of  the  mind  (for  the  advarfced  particle  must 
impinge  on  the  objeft  of  contemplation,  that  it 
may  be  reflefted  so  as  to  form  thought)  regards 
less  of  every  distance,  strikes  in  a  second  upon 
the  whole  circumference  of  the  universe  :  even 
while  the  pen  can  trace  a  word,  the  whole  pla- 
netary system  is  to  be  brought  within  my  intel- 
leftual  observation.  If  this  be  the  case,  and  na 
otherwise  can  the  momentum  of  a  material  mind 
be  conceived,  the  indefinite  link  of  one  sort  of 
material  particles,  must  be  at  the  pleasure  and  . 
entire  disposal  of  another  indefinite  link  of  anp- 
ther  sort  of  material  particles,  or  those  which  are 

the 
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the  first  causes  of  this  material  volition.  But, 
is  this  philosophical  or  satisfadlory  ?  Or  is  it  to  be 
credited  in  preference  to  the  operation  of  a  spi- 
ritual intelleft,  immediately  proceeding  from,  the 
•  h^uid  of  the  Divinity  himself? 


LET- 
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The  spirit,  or  rather  the  tenacity  of  system, 
J  am  aware,  should  be  avoided.  Knowledge  is 
clouded  by  prejudice.  Truth  should  not  be 
sacrificed  to  brilliancy  of  thought,  nor  good  sense 
to  elegancy  of  expression  There  is  nothing, 
which  may  not  be  distorted  ;  nothing  so  grave 
and  serious,- but  ingenuity  may  make  extrava- 
gant. An  odd  association  of  incoherent .  Ideas, 
inevitably  creates  ridicule.  An  odd  association 
of  unconnefted  philosopliical  principles,  as  effec- 
tually creates  inconsistency.  One  man  says,  phy- 
sical knowledge  is  inexplicable  without  reference 
to  metaphysical  data,  that  the  sensible  material 
properties  cannot  subsist  but  by  the  various  pow- 
ers of  attraftion  and  repulsion,  matter  being  liable 
to  be  so  dissipated,  that  not  the  smallest  particle 
would  remain  without  an  aftive  cohesion  ;  and 
that  without  repulsion,  no  communication  of 
motion  could  take  place.  Another  sa)rs,  nje- 
taphysical  data  cannot  enable  you  to  command 
the  inward  parts  of  your  own  body,  much  less 
3  4  of 
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of  any  other  body.  The  lungs,  the  heart,  the 
stomach,  the  braL  'tself,  do  not  wait  for  your 
diredions.  They  have  an  a<5tion  of  their  own, 
independent,  and  sometimes  contrary  to  all  your 
desires.  Take,  however,  a  part  of  the  daily 
nourishment  of  a  man,  the  herb§,  the  vegetables, 
the  bread,  and  the  meats :  take  mortars,  pestles, 
water,  wine,  fire,  salt,  vitriol,  spirit  of  nitre,  and  as 
many  dissolvents  and  agents  as  you  please ;  add  to 
these,  strainers  and  sieves,  in .  short,  all  the  ne- 
cessar}'  tools  for  grinding,  dissolving,  and  filtrat- 
ing. Notwithstanding  all  this  apparatus,  you 
will  never  be  able  to  give  us  one  single  drop  of 
chyle,  and  still  less  be  able  to  shew  us  the 
smallest  globule  of  blood.  But,  is  this  an  imper- 
fe6tion  in  your  nature  ?  No.  It  is,  on  the  con- 
trary, an  honourable  exemption.  It  is  an  igno- 
rance and  an  incapacity,  which,  far  from  arguing 
any  deficiency,  faciUtates  the  enjoyment  of  your 
privileges.  Wisdom  would  still  advance  a  step 
farther,  and  say,  it  is  that  which  should  con- 
vince you  however  wayward,  that  God  is  kindly 
leading  you  one  way,  while  a  perverse  philosophy 
would  draw  you  another. 

Innumerable  are  the  appearances  to  which  hu- 
man reason  cannot  be  reconciled ;  for  they  in 
faA  contain  mysteries  which  are  unfathomable. 

Would 
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Would  it  not  be  using  weapons,  therefore,  against 
Ourselves,  to  pretend  to  prove  by  reason  a  thing, 
vrhich  we  acknowledge  reason  cannot  reach  ? 
The  laws  of  physical  nature  must  either  arise 
from  the  direft  operation  of  a  Supreme  Being, 
or  from  the  unalienable  properties  of  matter^ 
Whichever  be  maintained,  we  do  no  more  than 
run  the  risk  of  common  right  and  wrong :  but, 
by  admitting  the  phaenomena  of  the  world  to  be 
produced  by  the  powers  and  properties  of  matter; 
and  at  the  same  "time  to  believe,  that  every 
thing  is  performed  and  occasioned  by  the  imme- 
diate agency  of  the  Deity,  is  to  entangle  ourselves 
in  inextricable  error.  To  pursue  this,  however, 
no  farther — Of  the  indisputable  qualities  of  the 
mental  parts  of  man,  there  is  a  difference  between 
consciousness  and  perception  ;  and  this  difference 
seems  to  be,  that  perception  is  generally  under- 
stood of  external  objects  ;•  but  that  conscious- 
ness is  the  recognition  of  the  impressions  the 
mind  receives  from  external  objefts,  and  of  the 
internal  operations  of  the  mind  itself,  whereby  it 
becomes  demonstratively  assured  of  jts  own  exis- 
tence, in  contradistinftion  to  everyother  being.* 
And  who  was  ever  able  to  discover  that  the  soul 

could,  in  any  one  moment,  be  in  a  state  of  un- 

_  « 

consciousness  ?  The  soul,  it  is  true,  grows  weary, 

just 
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jmt  as  tte  body  does.  When  fatigued  with  too 
intense  or* too  long  an  application,  it  loses  in 
some  degree  the  faculty  of  applying  itself  to  any 
subject.  Should  we  attempt  to  force  it,  every 
exertion  becomes  feeble,  and  we  approach  to-- 
wards  a  state  of  insensibility.  And  thus,  that 
memory  which  coUefted  ideas,  that  understand- 
ii^  which  arranged  them,  and  that  judgment 
which  determined 'the  propriety  of  their  union 
are  all  vanished.  And  hence  it*  is  we  ifind  that 
in  the  vigour  of  our  lives  these  intelleftual  powers 
are  strong,  but  as  we  decline  they  become  fee- 
ble. Or,  as  Fontenelle  used  to  say  on  the  de- 
cay  of  his  memory,  "  I  am  on  the  point  of  re- 
moving into  another  country,  and  my  memory 
is  sent  off  before  me  with  the  heavy  ba^age." 
But,  even  in  the  spring-day  of  our  existence,  that 
which  is  obvious  is  not  always  known,  and  what 
is  known  is  not  always  present.  Sudden  fits  of 
inadvertency  intarupt  vigilance;  slight  avoca- 
tions seduce  attention  j  and  sudden  eclipses  of 
the  mind  darken  learning.  So  that  a  man  shall 
often,  in  vain,  search  his  memory  at  the  moment 
of  need,  for  that  which  he  yesterday  knew  with 
intuitive  readiness,  and  which  will  come  uncalled 
into  his  thoughts  to-morrow. 


The 
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The  mind,  it  is  thus  evident,  not  only  be- 
comes fatigued  like  the  body,  but  they  both  be- 
come fatigued  ^t  the  same  time.  The  fiitigue 
of  one  is  always  accompanied  by  the  fatigue  of 
the  other.  If  the  body  be  fatigued  to  excess, 
the  mind  cannot  give  attention  to  any  objedt : 
its  perceptions  are  weak,  it  wills  nothing  stroi^ly, 
it  seems  even  not  to  jetain  the  power  of  deter- 
mining itself.  Should  the  mind  be  fatigued  to 
excess,  external  objefts  produce  only  weak  im- 
pressions on  the  senses,  and  these  impressions  only 
weak  sensations  on  the  soul :  motion  is  painful, 
and  all  the  organs  are  in  a  stupor.  In  our  reco- 
very from  a  long  and  severe  fever  which  has  con- 
sumed the  principle  of  strength,  the  soul  is  as 
weak  as  the  body,  the  sensations  have  no  viva- 
city, sentiment  is  dull,  desire  is  languid,  and  we 
receive  no  pleasure  from  the  most  agreeable  ob- 
jects i  recollection  is  likewise  decayed,  and  wc 
scarcely  remember  an  adtion  done  the  moment 
before.  The  more  this  disorder  of  the  body 
prevails,  the  weaker  is  the  soul.  As  the  oigans 
regain  their  force,  conception  gradually  returns, 
but  is  not  in  its  vigour  till  the  body  be  perfectly 
recovered.  Yet,  although  the  soul  be^  in  this 
manner  influenced  by  physical  laws,  its  power 
over  the  body  is  infinite.   By  a  simple  act  of  the 

volition. 
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volition,  it  moves  the  limbs  either  separately  or 
together.  In  passions,  it  affedts  the  body  a  thou- 
sand different  ways,  agitating  our  organs,  and 
sometimes  even  destroying  their  oeconomy. 
While  under  the  influence  of  joy,  the  counte- 
nance wears  a  gracious  smile,  the  complexion  is 
lively,  the  eyes  shine  with  redoubled  lustre,  respi- 
ration is  more  free,  the  body  receives  new  vigour, 
sensibility  is  increased,  and  we  feel  a  voluptuous 
motion  about  the  heart.  Excess  of  pleasure, . 
however,  affefts  us  With  languor,  stupifies  the 
senses,  disorders  the  motion  of  our  organs,  and 
nearly  deprives  us  of  all  sentiment ;  for  the  hu- 
man frame  faints  through  excess  of  joy,  as  it 
does  through  extreme  of  pain.  How  different 
the  effects  of  joy"  from  those  of  sadness  !  Is  the 
sold  overwhelrned  with  sadness,  the  counte- 
nance becomes  pallid,  the  eyes  lose  their  viva- 
city, the  muscles  of  the  face  relax ;  we  feel  a 
tension  in  the  region  of  the  heart,  a  weight  on 
the  diaphragm ;  the  circulation  is  impeded,  and 
becomes  languid  ;  our  strength  fails  us,  and  all 
the  body  is  affedted.  In  fear,  the  limbs  are  ac- 
tuated by  a  violent  tremor,  the  blood  congeals 
in  the  vessels^  our  strength  fail$  us,  the  use  of 
the  senses  is  suspended,  the  voice  dies  away  on 
the  lips,  languor  arrests  our  motions,  our  or- 
gans are  in  a  stupor,  and  all  their  oeconomy  if 
VOL.  Ill,  G  disordered. 
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disordered.  Should  it  be  extreme,  it  extinguishes 
the  lamp  of  iife.     It  has  been  even  known — to ' 
anticipate  the  executioner  and  the  enemy.  * 

If,  when  the  body  is  extremely  agitated,  the 
soul  enjoys  no  repose  ;  so  neither  does  the  body 
enjoy  any,  when  the  soul  is  strongly  afie&ed. 
When  night  has  wrapped  all  things  in  her  saUe 
mantle,  man  is  not  always  sure  of  rest.      While 
other  creatures  enjoy  the  blessings  of  ]?epose,  or 
seek  the  gratification  of  present  wants,  man  is  the 
only  being  to  whom   care  denies  skq);    and 
want  of  sleep  exhausts  the  last  remains  of  bodily 
strength.     When  the  soul  is  aife&ed  by  any 
passion,  it  instantly  aife&s  the  body ;  always  in 
the  same  manner  in  every  individual ;  and  ever 
differently,  according  to  the  nature  of  the  emo- 
tion.    Although  the  soul  affedb  the  whole  body, 
yet  it  does  not   afied  all  its  oigans  equally. 
When  the  emotions  produced  on  the  plexus  ner^ 
vosi^  (agreeably  to  the  generally  received  system) 
have  a  certain  d^ee  of  force,  they  communi- 
cate to  the  di^hragm,  to  which  this  plexus  is 
united,  a  transient  convulsive  motion,  which 
produces  bursts  of  laughter  :  for  laughter,  which, 
is  a  sound  suddenly  interrupted,  and  frequently 
resumed,  is  always  produced  by  a  txemor  of  the 

dia- 
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diaphragm.  This  motion  of  the  diaphragm  af- 
fe&s  the  lungs,  which  it  precipitately  elevates  and 
depresses :  every  time  the  lungs  are  depressed, 
the  air  is  expelled  through  the  mouth  with  a 
certain  noise ;  and  this  is  that  sound  of  the  voice, 
which  is  often  repeated  irt  laughter.  That  sud^ 
den  starting,  likewise,  ahd  cotistriftion,  which 
we  experience  when  we  begin  to  think  of  some 
evil  affeding  us,  is  produced  by  the  contra6lioft 
of  the  diilphragm,  which  participates  of  the  na- 
ture of  a  sipasm  affefting  the  plexus  licrvosi/ 
•  *         . 

This  constriftion  of  the  diaphragm  raises  the 
lungs,  and  occasions  that  strong  expiration  called 
a  sigh.  When  new  impulses  of  sorrow  succeed 
immediately  one  after  the  other,  the  ait  rushes 
suddenly,  and  by  intervals,  into  the  lungs,  pro-^ 
duces  frequent  expirations,  and  every  expiration 
occasions  a  sound  "stronger  than  sighing  :  this 
sotmd  frequently  repeated,  is  what  is  commonly 
termed  sobbing.  When  the  spasms  begin  gradu- 
ally to  diminish,  the  air  is  not  expelled  so  f eadily 
from  the  lungs  ;  expiration  is  repeated  at  great 
intervals,  and  produces  a  louder  sound,  called 
groaning;  for  a  groan  is  only  a  contititied  Sofr. 
— Finally,   when  telaxatioA  succeed^  to  these 

spasms,  the  lymph  distils  fronl  the  Jachrymai 
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glands,  situated  in  the  orbit  above  the  lesser  can- 
thus  of  the  eye,  and  this  lymph  is  called  tears** 

We  commonly  regard  tears  as  a  sign  of  sad- 
ness; but  without  reason.  They  are  the  efFedts 
of  every  passion  which  contrads  our  fibres :  fear, 
anger,  and  even  joy  excites  them,  as  well  as 
sadness  and  pity.  They  are  never  expressed  until 
the  glands  b^n  to  relax  after  contraction: 
hence  the  reason  why  moderate  grief  causes  tears 
to  flow,  while  excessive  grief  suspends  them. 
By  a  forcible  impulsion,  or  influx  of  the  nervous 
fluid,  an  aptitude  to  the  most  powerful  oscillation 
is  produced  in  the  vascular  system :  the  blood 
is  thereby  impelled  to  the  extremities  of  the  cu- 
taneous capillaries,  and  into  the  organs  of  mo- 
tion, which  renders  it  susceptible  of  vigorous  ac- 
tion :  hence  the  impetuous  motions  of  rage,  and 
the  prodigious  force  of  phrenetics.  Such  is  the 
manner  in  which  nature  sometimes  renders  weak- 
ness equal  to  strength,  by  means  of  despair. 
This  influx  of  the  fluid  of  the  nerves  into  the 
fibres,  produces  in  the  pkxus  nervosiy  especially 
in  the  ramifications  wound  round  the  trunks  of 
the  veins,  a  small  degree  of  rigidity;  these  vessels 
are  thereby  somewhat  obstrufted,  and  the  return 

of  the  blood  to  the  heart  is  attended  with  diffi- 
culty ; 
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culty ;  whilst  it  is  carried  from  the  center  to  the 
circumference,  with  its  usual  freedom :  the  vessels 
are  thereby  greatly  distended  at  the  surface  of  the 
body :  Whence  springs  that  fiery  redness  of  coun- 
tenance, that  fire  of  the  countenance,  which  ever 
accompanied  rage.  But,  for  what  reason  does 
the  soul  impel  the  nervous  fluid  into  the  muscu- 
lar fibres,  rather  than,  into  their  fibrillse  ?  Why 
into  one  organ  or  muscle,  more  than  into  ano- 
ther? Why,  in  shame,  does  the  head  incline 
forward;  in  sadness,  and  in  languor,  on  either 
side  ?  By  what  means  does  the  soul,  in  the  dif- 
ferent passions,  impel  the  nervous  fluid  into  any 
particular  nerve,  any  partici^lar  muscle,  or  any 
particular  organ,  exclusively,  whilst  every  part  of 
the  body  partakes  of  nerves  which  are  common  to 
all,  whose  fibres  are  ever  exposed  to  the  influence 
of  this  fluid,  which  incessantly  pervades  them  ? 
Why  is  insanity  a  loss  of  reason,  sometimes  with- 
out fever ;  why  is  that  inflammation  of  the  brain 
called  phrenitis,  always  accompanied  with  an 
acute  fever ;  why  is  it  that  symptomatic  deliri- 
um, arising  fi"om  fever  or  other  causes,  neither 
insanity  nor  phrenitis,  but,  as  a  mere  symptom, 
only  requires  an  accurate  discovery  of  real  causes, 
to  restore  the  afllifted  to  the  free  and  judicious 
use  of  his  mental  faculties  ?  All  of  these  are  in- 
comprehensible mysteries. 

G3  It 
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It  has  been  observed,  that  man  may  lose  the 
power  of  meditation,  yet  retain  that  of  reflecr 
tion ;  that  he  may  lose  imagination,  sagacity,  and 
penetration,  yet  retain  good  sense ;  lastly,  that 
he  may  lose  judgment,  and  yet  retain  instinft, 
Le  Cat,  and  others,  to  account  for  this,  have 
erroneously  supposed  each  faculty  of  the  soul  to 
have  some  particular  organ  for  its  seat ;  and  that 
tliis  orgaji  being  vitiated,  the  faculty  resident 
therein  becomes  depraved  likewise  But  3,  this 
subjeft  \ye  have  already  discussed  i  and  there- 
fore it  is  only  to  be  remarked,  tliat  such  phje- 
nomena  cannot  establish  the  dependence  of  the 
rational  nature  of  the  soul  on  matter,  for  its  per- 
fedtion ;  nor  can  they  in  any  other  way  be  sup- 
posed of  powerful  consideration  in  this  question, 
than  by  serving  tQ  disturb  the  intellectual  prin- 
"ciple,  and  thereby  momentarily  to  cloud  or  de- 
range the  energy  of  its  faculties.  During  the  ra- 
pid motion  of  the  blood  in  a  fever,  the  natural 
powers  of  perception  are  distorted^  The  repre- 
sentatioqs  of  things  are  disturbed ;  like  images 
shattered  by  a  sudden  ruffling  of  the  waters. 
Yet,  who  can  say,  he  ever  found  himself  in  a 
3tate  of  unconsciousness  ;  or  when  there  was  no 
one  idea  existing  in  his  mind  }  '^  Sound  sleep,'* 
says  Locke,  V  closes  the  scene,  and  puts  ajx  end  to 
all  appearances/*  But  thi3  is  not  a  positive  cesr 
3  satioi^ 


LETTER   UII.  103 

cessstion  of  intelkd.  It  is  experience  only  of 
having  DO  recolietfbion  of  consciousness  at  i;h2|t 
moment,  but  such  es^perience  does  not  infer 
that  we  have  no  consciousness  at  that  moment* 
No  man  at  night  would  infer  that  he  was  not  in 
a  state  of  consciousness  and  thinking  at  a  cer- 
tain hour  of  the  day,  because  at  the  present  mo- 
ment he  has  no  memory  of  what  was  in  his 
thoughts  at  that  hour  :  and  it  is  no  better  ar- 
gumenty  that  a  man  was  not  conscious  at  such 
a  minute  in  his  sleep^  because  next  mornitig  he 
had  no  memory  of  what  ideas  he  had  while  he 
was  asleep* 

This  is  a  subjed  of  subtile  distindtion.  The 
soul  appears  never  to  be  totally  inaftive.  Few 
ever  awake  but  find  themselves  coming  out  of  a 
dream.  They  who  think  they  do  not  dream, 
think  so  because  they  forget  their  dreams.  And 
thou^  the  point  were  not  to  be  accurately  dc- 
tennined,  probability  iAclines  most  to  the  inces- 
sant aAion  and  perception  of  the  soul.  Folu- 
crique  simiUima  somno^  is  a  lively  description  of 
the  fleeting  visions  of  sleep.  While  we  are  awake, 
we  are  apparently  under  the  necessity  of  thinking. 
If  then  we  were  always  awake,  we  should  be  al- 
ways under  that  necessity.  But,  of  the  consci- 
oiisness  and  a(5tivity  of  the  soul,  we  are  even  in 

G  4  waking 
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waking  moments  constantly  losing  the  impres- 
sions. In  sleep,  however,  common  experience 
assures  us,  that  most  of  the  representations  which 
are  offered  to  the  mind,  are  not  only  not  pro*- 
duced  by  it,  since  it  has  no  consciousness  of  any 
aft  of  the  will  to  introduce  them,  but  that  they 
are  involuntarily  intruded  upon  it.  It  hears, 
sees,  and  feels  objedts  at  that  time,  not  as  it 
would  itself,  but,  such  as  they  are  made  to  ap- 
pear to  it,  and  is  just  as- passive  in  receiving  these 
impressions,  as  it  would  be  in  receiving  the  like 
impressions  from  real  external  objefts,  by  means 
of  the  senses  when  broad  awake.  How  feelingly 
alive  are  we,  in  our  sleep,  to  dreadful  heights, 
precipices,  or  other  dangerous  situations,  where 
we  are  in  the  hazard  of  falling,  or  are  a&ually 
tumbling  down  !  How  feelingly  alive  are  we  to 
every  species  of  delight  and  gratification !  Some* 
times  we  think  we  are  flying  aloft  in  the  air, 
sometimes  we  are  struck  with  feebleness,  so  that 
we  cannot  escape  from  an  enemy  who  is  in  pur* 
suit  of  us.  In  a  word,  in  our  sleep,  we  are  de- 
jected, elevated,  and  affected  in  eveiy  possible 
way.* 

An  argument,  that  this  may  be  the  result 
of  the  mechanical  disposition  of  the  body,  is 

brought 
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WoQght  frotn  various  distempers  to  which  the 
body  is  liable,  and  which  exhibit  the  mind  de* 
lirious  and  mad;  but  which  the  power  of  me- 
'  dicine  can  cure,  as  it  can  the  derangement  of 
the  body.     But,  no  man  can  seriously  persuade 
himself,  I  should  think,  that  the  simple  indis* 
position  of  the  brain,  or  any  other  part  of  thi 
body,  that  is,  a  mere  disarrangement  of  material 
parts,  can  be  a  sufficient  cause  why  a  scehe  of 
vision  is  obtruded  oo  the  soul,  where  there  is 
life  aad  reason.     Can  a  defed,  the  utter  nega* 
tion  of  a  cause^  perform  things  of  so  high  and  so 
consistent  a  nature  ?   Order,  and  want  of  order, 
cannot  be  the  $ame»     The  sleep  of  the  rational 
man,  cannot  be  a  state  similar  to  the  restless* 
ness  of  the  delirious  man.     But,  as  we  have  al- 
leady  seen,  reason  is  not  the  result  of  a  mecha^ 
nical  disposition  of  matter ;  nor  can  the  intel- 
ledual  principle,  though  in  vision,  be*nuterial. 
Delirium  itself  is  a  complex  thing ;  it  implies 
reason,  and  the  disorder  of  that  reason.    As  we 
are  accurately  sensible,  sometimes,  in  dreams^ 
how  are  we  to  suppose  that  the  soul  should  be 
percipient  of  impressions,  which,  at  the  time  are 
not ;    or  not  percipient  of  those,  which  are  ? 
Another   argument,  brought  by  Lucretius,  is 
drunkenness.     "  The  eyes  then  roll,"  says  he, 
*'  the  tongue  faulters,  the  legs  stagger,  and  the 

soul 
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lotil  itself  is  inebriated/'  But,  this  requires  no 
particular  answer.  Drunkenness  is  nothing  but 
a  disease.  Madness  is  for  a  length  of  time ;  the 
delirium  of  drunkenness  is  for  the  moment.    , 

It  has  been  well  said,  that  the  bodies  are  ours, 
but  the  souls  are  us  j  and  that  he  seems  to  revolt 
against  himself,  who  raises  the  body  above  its 
rank.  *  The  simplest  definition  that  can  be  given 
of  dreaming  is,  that  it  is  the  apparent  means  of  ex- 
ercisir^  our  sensible  powers,  while  the  organs  are 
deprived  of  any  external  impressions,  and  of  their 
usual  faculty  of  afting.  This  is  entirely  however, 
perhaps,  a  subject  of  conjedture.  But  it  appears 
plausible,  that  it  is  the  exercise  of  our  mental 
fadilties,  while  those  that  are  merely  animal  are 
incapable  of  any  adion ;  that  involuntary  power 
of  tl}inking,  which  every  man  enjoys  when  awake, 
and  which  makes  his  reveries  like  the  dreams  of 
a  man  asleep*  Lucretius  says,  "  We  iiiust  in- 
vestigate the  nature  of  the  soul,  and  what  it  i$ 
which  occasions  those  frightful  visions  to  us^ 
either  while  broad  awake,  when  sick,  or  whi^ 
buried  in  sleep ;  so  that  we  think  we  hear  and 
see  those  before  us^  whose  bodies  are  laid  iii  the 
earth."    Hobbes,  likewise,  is  forced  to  confess, 

what 
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what,  by  the  way,  he  is  not  very  correft  in,  that 
fix>m  the  ignorance  how  to  distii^uish  dreams, 
and  other  strong  fancier,  from  vision  and  sense, 
arose  the  greatest  part  of  the  religion  of  the  Gen* 
tiles,  who  worshipped  satyrs,   fawns,^  nymphs, 
and  the  like  *    The  origin  of  dreams,  indeed, 
was  always  given  by  the  ancients  to  the  Divinity, 
Achilles  is  made  to  say,  dreams  come  from  Ju* 
piter;  and  Agamemnon  tells  the  chiefr  con- 
vened  in  council,  that  ^^  the  divine  dream  came 
down  to  him  through  the  ambrosial  night/* 
Among  the  eastem  philosophers,  the  interpreting 
of  dreams    was  accounted  a  part  of  wisdom 
and  philosophy,  and  was  accordingly  much  cul- 
tivated. 

Aristotle,  when  he  gives  the  definition  of  a 
dieam,  is  explicit,  in  making  it  only  extend  to 
what  the  soul  is  not  aftive  in.  He  makes  the 
dream  only  the  (pocyjuafiu,  the  a|^)earance,  vision, 
or  thing  represented,  arising  from  the  motions 
exdted  in  the  sensory  or  brain«  Hv;  says,  it 
would  be  absurd  to  call  any  thing  a  vision  that 
that  the  soul  does  itself:  as  for  example,  to  say 

« 

I  dieamed  that  I  thought,  is  improper,  since  I 
really  did  think  i  nox  would  it  be  less  improper 

to 
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to  say,  I  dreamed  that  I  saw,  or  that  I  heard  j 
for  I  had- really  these  perceptions,  though  their 
ohjeAs  did  not  exist  externally.  Of  the  incon* 
gruities  of  dreams,  arising  from  a  too  slu^sh^ 
or  a  too  rapid  circulation  of  the  blood,  he  says, 
*•  As  any  liquor,  if  k  be  shaken,  sometimes  re- 
presents no  image  at  all,  and  sometimes  repre- 
sents the  image  distorted,  and  different  from 
what  it  shouid  be;  but,  if  the  liquor  be  undis- 
turbed, the  image  appears  plain,  and  conspicu- 
ous ;  so  in  sleep,  (^vja<r(ie6To&y  and  impressions, 
sometimes  disappear  altogether,  when  the  afore- 
said notions  are  strong ;  and  sometimes  the  vi- 
stpns  mishaped  and  monstrous,  and  the  appear- 
ances but  slender  and  weakly  impressed ;  as  hap- 
pens to  melancholic  and  feverish  persons,  or  to 
those  who  are  drunk/'  All  these,  therefore,  are 
!5X)ntaneous  and  involuntary ;  and  can  any  thing 
which  is  spontaneous  and  intellectual,  be  explained 
inaterially  and  mechanically  ?  We  dream,  a  man 
pursues  us  with  a  drawn  sword,  and  threatens 
us  with  death.  Is  not  here  design,  life,  aAion, 
articulate  words,  importing  connedled  ideas,  and 
those  ideas  excited  in  the  soul,  and  all  involun- 
tary and  spontaneous  ?  The  mirror  does  not 
represent  images  when  the  objefts  are  not  present. 
J^or  are  we  to  accede  to  Epicurus's  dance  of 
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fttoms,  and  suppose  inert  particles  of  matter  to 
&11  by  chance  into  the  formation  of  something 
to  imitate  action,  life,  and  even  reason.      ' 

There  is  one  circumstance  in  dreaming,  which 
is  perhaps  the  most  wonderful  of  all.  In  ouf 
sleep,  persons  and  obje6ls  are  frequently  pre^ 
sented  to  us,  with  the  novelty  of  which  we  are 
in  no  manner  surprised,  because  we  seem  to  know 
them.  They  ajre  represented  as  known  and  fa* 
miliar  objeds,  and  we  allow  them  to  be  such,  be- 
ing acquainted  with  them  at  first  sight ;  though 
we  know  not  how,  nor  when  such  familiarity  was 
contra&ed :  for  on  awaking,  we  wonder  how  wc 
thought  we  knew  them,  or  entered  so  easily  into 
their  designs  and  business.  We  frequently  dream 
we  come  into  a  company,  where  we  seem  to 
know,  what  we  came  for,  and  what  is  every  one's 
part  of  the  business  in  liand  :  or  we  are  all  on  a 
suddden  engaged  in  circumstances,  and  a  course 
of  adtion,  which  appears  to  us  to  be  the  conse- 
quence of  former  adlion,  which  we  readily  own 
we  have  been  concerned  in.  A  man  imagines  he 
is  in  danger  or  trouble,  because  he  did  such  things 
formerly,  of  which  he  seems  to  know  himself 
guilty  :  he  is  stung  with  grief  and  remorse  for 
crimes  he  allows  he  perpetrated  some  years  be- 
fore. 
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fore ;  or  he  is  praised  for  great  and  virtuous  ac-* 
tions,  of  the  merit  of  which  he  seems  secretljr 
conscious.  In  a  word,  there  is  this  incompre-< 
hensible  difference  between  what  we  see  while 
awake,  and  what  we  see  while  asleep;  that  if 
we  see  any  thing  new,  while  awake,  we  know 
that  it  is  new  to  us,  and  find  that  difficulty  and 
uneasiness  in  us,  which  results  from  ignorance  i 
but,  on  the  contrary,  though  we  see  a  thing  for 
the  first  time  only  in  sleep,  it  is  so  far  from  being 
new  to  us,  that  it  is  intimate  and  familiar^  This 
pha^nomenon  is  striking.  It  shews  the  soul  ca^- 
pable  of  a  more  perfedt  and  ready  knowledge  of 
things,  while  the  body  is  wrapped  in  rest,  than 
while  the  senses  are  all  alive,  and  seem  searching 
for  iitipressions.  Farther,  it  would  lead  to  a 
conclusion,  perhaps,  relative  to  an  after  state, 
and  to  the  enlaigement  of  what  .we  shall  after- 
wards have  occasion  to  consider,  our  immortal 
Acuities. 

But,  no  philosophical  or  satisfkftory  explana* 
tion  can  be  given  of  dreaming.  Some  men  puzzle 
themselves  about  their  efficient,  and  others 
about  their  final  causes.  Some  labour  to  prove 
that  dreams  have  been,  and  may  be  of  use,  not 

only 
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only  in  moral  and  political,  but  even  in  the  way 
of  phy^cal  admonition ;  and  that  persons  who 
attend  to  them,  may  make  important  discoveries 
relative  to  health,  fortmie,  and  moial  improve- 
ment. This,  however,  though  it  has  antiquity, 
to  support  it,  can  only  excite  ridicule,  as  bearing 
evident  marks  of  dotage  or  imposture.;  and  is 
scarcely  less  absurd  than  the  doftrine  which 
would  demonstrate,  that  the  beautiful  system  of 
material  nature,  the, heavens  and  the  earth,  the 
sun,  moon,  and  stars,  all  the  wonders  in  the 
v^table  and  animal  oeconomy,  their  useful- 
ness-to  mankind,  and  the  kindness  of  God  in  be- 
stowing them,  are  nothing  but  a  dream,  a  fleet- 
ing  vision  of  the  mind. 

Lord  Bacon  observes,  that  since  abstract 
ideas  have  been  introduced,  and  their  dignity 
exalted  with  so  much  confidence  and  authority, 
the  dreaming  part  of  mankind  hath  in  a  man- 
ner prevailed  over  the  waking.  This  is,  how- 
ever, too  severe.  At  the  same  time,  I  cannot,  in 
my  own  mind,  refrain  from  classing  certain 
writers,  with  that  Priest,  who,  in  a  discourse 
upon  the  human  soul,  having  found  in  a  Greek 
author  o  vug  zgtv  ccvhog^  mens  humana  immaterialis 
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est;  and  finding  in  his  didtionary,  that  itv^H 
was  a  flute  or  pipe,  very  piously  introduced 
fifteen  aiguments  into  a  thesis,  to  prove  that 
the  human  soul  wa$  nothii^  more  nor  less  than 
a  whistle. 
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In  disqnisitioiis  pufely  speculative,  we  afc 
free  t6  differ  from  one  another. in  opinion. 
Truth  is  the  point  at  which  we  all  endeavour  to 
arrive,  and  therefore,  liberty  is  to  be  claimed  and 
granted  universally.  Nor  should  any  man  be 
so  chained  down  to  an  opinion,  as  to  be  pre- 
cluded from  a  power  even  of  revocation,  when- 
ever better  information  shall  be  given  him. 
That  philosophy,  at  once  the  parent  and  the 
progeny  of  truth,  should  hav?  undergone  per- 
petual changes,  would  seem  extraordinary  and 
unnatural,  were  it  not  evinced  by  that  fate  which 
hath  universally  attended  every  system  that  has 
hitherto  appeared.  The  doftrines  of  Aristotle 
and  his  followers,  were  for  ages  received  and 
cherished,  as  irrefragable.  Galileo,  Torricelli, 
and  Descartes  arose  and  laid  a  new  system,  in 
which  they  were  followed  by  Malbranche  and 
others.  Hobbcs  extended  the  regions  of  the 
new  philosophy,     Locke,   who  followed,  and 
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was  greatly  indebted  to  Hobbcs,  still  carried  it 
farther ;  till  at  length  Aristotle  and  his  disciples 
were  fairly  driven  from  die  field.  Perhaps  the 
diversity  of  opinion  which  has  taken  place 
among  mankind,  may  be  in  some  measure  ac- 
counted for,  by  remarking,  diat  with  respeft  to 
knowledge,  three  different  dispositions  are  found 
in  men.  The  first,  a  torpor,  or  animal  stupe- 
fediofl,  to  know  nothing  that  is  around  us* 
The  second,  an  inclination  of  enthusiastic  arro- 
gance, to  understand  every  thing.  And  the  last, 
an  ambition,  warranted  in  every  case,  of  investi- 
gating, and  approving  as  much  as  possible, 
whatever  lies  withih  our  power,  or  within  the 
reach  of  our  comprehension*  * 

The  science  of  man  has  been  often  and  dif^ 
fiisively  treated,  by  ancients  as  well  as  moderns. 
Some  have  examined  it  corporeally,  others  men- 
tally i  but,  few  conjunftively.  Many  have  been 
metaphysicians,  who  have  not  been  anatomists ; 
and  anatomists,  who  have  not  been  meta- 
physicians: and  thus  they  have  been  accus- 
tomed to  consider  the  phaenomena,  inde- 
pendent of  their  mutual  conneftion :  they  have 
not  perceived  the  causes  of  the  recFprocal  influ- 
ence of  the  soul  on  the  body,  and  of  the  body 

on 
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on  the  soul,*  Galen  and  Hippocrates  observed 
some  phajnomena  of  this  reciprocal  influence ; 
but,  they  believed  the  soul  to  be  material. 
Many  observations  since  their  days  have  been 
made  on  the  like  principle ;  but,  Descartes  was 
the  first  who  undertook  the  subjeft  systemati- 
cally. Yet,  even  Descartes,  as  his  anatomical 
knowledge  was  imperfeft,  and  his  metaphysical 
notions  more  brilliant  than  solid,  fell  far  short  of 
the  expeftation  which  his  inventive  genius  had 
raised.  He  first  confounded  the  impressions  of 
external  objefts  on  the  senses  with  the  ideas  of 
the  mind,  and  then  made  the  different  afFeftions 
of  the  soul  to  consist  in  modifications  of  the 
animal  spirits :  he  xissigned  different  parts  of  the 
head  for  the  seat  of  the  diflTerent  mental  faculties, 
and  allotted  to  every  idea  a  particular  tube  of  the 
brain.  From  the  aiftion  of  these  spirits  on  the 
difiTerent  organs,  he  accounted  for  thought,  judg- 
ment, good-sense,  imagination,  memory,  and 
remembrance.  To  Descartes  succeeded  La  Me- 
tric. Led  away  by  appearances.  La  Metric 
searched  no  ferther  than  the  surface.  Atheists 
applauded  his  L'homme  Physique,  wherein, 
without  attempting  to  account  for- the  reciprocal 
influence  of  the  soul  on  the  body,  he  reduced 
every  thing  to  the  latter  of  these  substances,  and 

H  a  believed 
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believed  a  thinking  and  free  being,  susceptible 
of  virtue  and  remorse,  to  be  wholly  material, 
Secondat  dc  Montesquieu,  a  man  in  whose  mind 
delicacy,  sagacity,  and  depth  of  thought  were 
happily  blended,  afterwards  came,  and  in  his 
Spirit  of  Laws  openly  despised  the  unintelligible 
jargon  of  psycologists,  and  confined  the  study  of 
man  within  the  limits  of  experience.  Helvetius, 
though  ignorant  of  them  himself,  wrore  with  a 
professed  design  to  demonsttate  the  usefulness 
of  skill  in  anatomy,  of  proficiency  in  physics, 
and  of  knowledge  in  the  reciprocal  influence  of 
the  soul  on  the  body,  in  disquisitions  of  this  na- 
ture. He  attempted  to  reduce  every  ph.Tnomc- 
non  in  man,  to  moral  causes.  Hence  his  work 
is  a  series  of  sophisms,  elaborately  adorned  widi 
a  pompous  display  of  erudition.  Haller,  a  ce- 
lebrated physiologist,  has  likewise  treated  this 
subjeft  i  but,  not  with  his  usual  success.  He 
confounds  the  faculties  of  the  mind  with  the 
properties  of  matter  -,  after  assigning  the  cere- 
brum as  the  seat  of  the  soul,  and  as  the  sole  or- 
gan of  its  operations,  he  labours  to  deduce  from 
the  different  degrees  of  consistence  in  the  viscus^ 
and  from  the  diversity  in  the  circulation  of  the 
blood  in  its  fibres,  the  reason  of  die  phenome- 
na, relative  to  the  influence  of  the  physical  on 
die  moral  faculties  of  man.     Le  Cat  engaged  in 

this 
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this  enterprize  also.  He  was  a  skilful  anato- 
mist :  he  applied  himself  closely  to  the  study  of 
nature :  and  would  have  penetrated  far  into  its 
arcana,  had  he  not  been  rather  too  fondly  ad- 
difted  to  systems.  In  his  works,  are  good  ob- 
servations, many  scattered  rays  of  light,  and 
much  feir  argument.  There  were  others,  also, 
who  engaged  in  the  same  pursuit :  but,  except 
the  small  number  I  have  thus  recapitulated,  none 
are  peculiarly  entitled  to  notice.  Pascal,  Ra- 
cine, Voltaire,  Hume,  Mirabaud,  &c.  &c.  at 
length  made  their  appearance,  confounded  all 
systems,  and  treated  all,  indiscriminately,  as  ri- 
diculous :  they  even  looked  upon  the  design  of 
searching  into  nature*  as  presumptuous:  and 
entrenched  behind  the  fortress  of  genius,  they 
contemned  the  modest  enquiries  of  less  arrogant 
philosophers,  and  thundered  upon  the  unlearned, 
volleys  of  wit  instead  of  argument. 

Genius,  and  not  the  want  of  it,  adulterates 
philosophy,  and  fills  it  with  error  and  false  the- 
ory. A  creative  imagination  disdains  the  mean 
ofSces  of  digging  for  a  foundation,  or  of  re- 
moving rubbish,  and  carrying  materials.  Lcav- 
bg  those  servile  employments  to  the  drudges  in 
science,  it  plans  a  design,  and  raises  a  &bric. 
Some  of  this  class  of  writers  have,  with  an 

H  2  abun- 
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abundance  of  ability  and  skill,  endeavoured  to 
prove  the  existence  of  a  material  world.  Their 
success^  however,  has  not  been  great :  but,  is  it 
not  surprizing,  that  men  of  deep  thought  should 
have  conceived  it  of  consequence  to  mankind, 
to  prove  to  them  by  reason,  that  such  and  such 
things  have  existed,  which  mankind  fix>m  the  be- 
ginning of  the  world  have  believed,  without 
being  able  to  give  any  reason  for  them  what- 
ever ?  Poor  untaught  mortals  have  never 
doubted  there  is  a  sun,  a  moon,  and  stars  s  an 
earth  which  we  inhabit ;  a  country,  friends,  and 
relations  whom  we  enjoy ;  lands,  houses,  and 
moveables  which  we  possess*  Common  sense 
holds  nothing  of  philosophy,  nor  needs  her  aid. 
On  the  other  hand,  true  philosophy  has  no 
other  root  than  the  principles  of  common  sense. 
Yet,  some  philosophers  have  discarded  all  se- 
condary qualities  j  and  by  their  means  it  has  been 
discovered,  that  fire  is  not  hot,  nor  snow  cold, 
nor  honey  sweet ;  and,  in  a  word,  that  heat  and 
cold,  sound,  colour,  taste,  and  smell,  are  nothing 
but  ideas  or  impressions :  at  the  same  time,  that 
riiese  very  ideas  or  impressions  are  inexplicable. 
Sensation  and  memory  we  call  simple,  original, 
and  distinft  operations  of  the  mind :  sensation, 
we  say,  Jmpliea  the  present  existence  of  its  ob- 
jeft ;  memory,  its  past  existence ;  but,  imagi- 
nation 
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nation  views  its  objc6t  naked^  and  without  any. 
belief  of  its  existence,  or  non  existence ;  and  is 
therefore  what  the  schoob  call  simple  apprehen- 
sion. *  But  here,  excepting  in  the  latter,  the 
identity  of  the  objedl  is  positively  acknowledg- 
ed. Yet,  with  much  erudition,  it  has  been  at- 
tempted to  be  proved,  that  there  is  nothing  in 
nature  but  ideas  and  spirit  ^  and  that  consequently 
the  system  of  materialism,  on  which  so  much  has 
been  said,  is  erroneous,  no  such  thiilg  as  matter 
being  in  existence. 

To  what  a  situation  do  these  men  of  wisdom 
reduce  us !  One  denies  all  matter ;  the  other 
denies  all  spirit  -,  and  so  they  very  feirly  bring 
us  to  nothing.  The  Atheist  says,  the  soul  is 
not  distind  from  the  body,  because  it  is  subjeft 
to  the  same  changes.  But,  what  does  this  prove  ? 
Nothing  more,  than  ^  that  if  my  mind  is  often 
modified  by  my  body,  my  body  is  as  often  mo* 
dified  by  my  mind.  There  can  be  no  solid 
grounds  for  insisting  that  all  is  matter,  or  that 
all  is  spirit.  The  truth  is,  there  is  between 
them  a  mutual  dependence ;  at  the  sane  time^ 
that  it  is  more  readily  to  be  conceived,  how  spi-» 
rit  can  ad  on  matter,  than  how  an  inert  sub^ 

* 

stance  like  matter,  can  a^  on  itself.    Motion, 
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as  wchave  frequently  observed,  can  beget  nothing 
but  motion ;  for  if  it  could  produce  a  thought, 
the  efFedt  would  be  more  noble  than  the  cause. 
To  make  thought  out  of  a  local  motion,  is  like 
making  a  god  out  of  a  stone  or  a  stick.  Num- 
ber and  colour,  a  triangle  and  virtue,  free  will 
and  a  pyramid,  are  not  more  unlike,  or  more 
distant,  than  thought  and  local  motion,  *  Ma- 
terial, and  immaterial  substances,  are  both  of 
them  equally  incomprehensible.  "He,"  says 
Locke,  speaking  of  water  consolidating  into 
ice,  "  who  could  find  the  bonds  that  tie  these 
heaps  of  loose  little  bodies  together  so  firmly  j 
he  who  could  malcc  known  the  cement  that 
makes  them  stick  so  fast  one  to  another,  would 
discover  a  great,  yet  unknown  secret :  and  yet 
after  that  were  done,  he  would  be  far  enough 
from  making  the  extension  of  body,  which  is 
the  cohesion  of  its  solid  parts,  intelligible,  till 
he  could  shew  wherein  consisted  the  union,  or 
consolidation  of  the  parts  of  those  bonds,  or  of 
that  cement,  or  of  the  least  particle  of  matter 
that  exists ;  whereby  it  appears,  that  this  pri- 
mary and  supposed  obvious  quality  of  body, 
will  be  found,  when  examined,  to  be  as  incom- 
prehen^ihk  as  any  thing  belonging  to  our  minds, 

and 
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and  a  solid  extended  substance^  as  hard  to  be 
conceived^  as  a  tanking  immaterial^  spirit." 

The  tenure  by  which  the  materialist  holds 
his  solid  world,  is  frail :  and  a  refieding  mind 
cannot  but  have  it  in  disesteem,  as  tending  to 
weaken  the  comforts  of  existence.  No  man 
rationally  can  suppose  he  obtains  his  ideas  of  fi<- 
gure,  or  any  other  of  his  ideas,  from  body 
alone.  Sensible  objefts,  though  they  be  the 
destined  medium  to  awaken  the  dormant  energies 
of  man's  understanding,  yet,  those  dormant 
energies  themselves  are  no  more  contained  in 
sense,  than  the  explosion  of  a  cannon  is  in  the 
spark  which  gave  it  fire.  Moreover,  the  mate-* 
rialist  himselli  who  believes  in  the  cohesion  of 
matter,  and  its  various  properties  and  motions, 
cannot  very  well  deny  the  possibility  of  the  in- 
tervention of  some  aftive  principle  in  the  pro^ 
dui^ion  of  ideas  in  the  mind,  to  which  matter, 
in  its  apparent  nature,  is  incompetent.  No^ 
property  of  matter  can  resemble  sensation, 
otherwise  such  property  of  matter  would  possess 
sensation.  Scents  and  sounds  do  not  resemble 
their  respe£^ive  causes,  but  are  referable  to  mo- 
tion. Figure,  as  discernible  either  by  sight  or 
touch,  is  known  only  by  a  variety  of  ideas  or 
impressions,  being  included  in  one  perception. 

Ac 
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At  the  same  time,  it  must  be  allowed,  that  the 
dodrine  which  denies  any  such  thing  as  body,  is 
still  more  involved  in  absurdity  than  even  the 
odier.  Can  any  proposition  be  more  certain  or 
more  dear,  than  that  there  are  bodies?  No 
man  can  believe  that  die  objeds  he  has  every 
where  before  his  eyes,  are  nothing  but  spefbres, 
or  mere  phantoms  of  the  imagination.  The 
materialist  may  demand  of  me,  where  the  soul 
is  placed  in  the  frame  ?  I  answer  him,  I  cannot 
tell.  I  feel  it  animate  my  body,  but  its  parti- 
cular situation  is  not  to  be  ascertwied.  The 
^iritualist  may  tell  me,  that  his  arguments  are 
irrefragable,  and  that  he  has  demonstratively 
proved  there  is  no  such  thing  as  solidity.  I  re- 
ply, he  astonishes  me.  But  I  at  the  same  time 
would  ask  him,  whether  he  is  seriously  persuad- 
ed, that  he  has  neither  country  nor  parents; 
that  he  neither  eats,  nor  drinks,  nor  sleeps  in  a 
house ;  but,  that  all  these  things  are  mere  illu- 
sions, and  have  no  existence  but  in  fancy  ? 

Spinoza  founded  a  system,  wherein  he  endea- 
voured to  prove  that  the  same  substance  is  in 
all  beings.  Thus,  in  material  things,  says  he, 
there  is  commonly  no  more  than  an  identity  of 
resemblance,  that  may  be  taken  for  an  identity 
of  substance.     What  we  call  the  same  body  of 

a  man 
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a  man  at  the  age  of  fifty>  contains  no  part  c{ 
the  substance  which  coniposed  the  body  of  die 
same  man,  when  he  was  no  more  than  six  months 
old.  But,  diis  is  an  equivocation.  The  per- 
ception and  knowledge  we  have  of  our  own  ex- 
istence, enables  us  to  say  with  the  fullest  and 
clearest  convii^ion,  I  exist,  I  am,  I  think.  I  am 
one,  not  two.  I  am  tnyself  alone,  not  another. 
To  objeft  to  this,  would  be  to  objeft  to  any 
thing  being  really  what  it  is.  Other  philoso-* 
phcrs  say,  that  however  we  may  be  inclined  to 
believe,  there  is  yet  no  evident  certainty  of  the 
existence  of  bodies,  not  even  of  our  own ;  for 
a  mind  or  soul  sucli  as  ours,  may  feel  the  im- 
pression made  on  it  by  other  minds,  or  by  its 
own  in  particular.  We  consequently  can  have 
no  certainty  of  what  did,  or  did  not  happen  to 
us  yesterday.  But,  is  not  this  trifling  with  com- 
mon sense  ?  For  my  own  part,  I  am  positively 
certain  I  was  in  the  world  yesterday.  Their  opi- 
nion, however,  is,  that  I  can  have  no  evidence 
but  by  an  internal  perception  of  what  I  am 
thinking  of  at  the  moment,  that  is>  of  an  aftual 
thought,  which  is  not  the  same  as  that  of  yester- 
day, and  no  longer  exists  to  day.  By  a  parity 
of  reason,  I  must  be  still  less  certain  whether  I 
have  not  been  in  the  world  two  or  three  thou-* 
sand  years ;  or  whether  I  have  not  existed  eter- 
nally. 
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nalfy,  animating  some  body  or  other.  It  is  evi- 
dent I  have  no  remembrance  of  any  such  thing ; 
but^  all  this  might  have  been  without  any  afhial 
remembrance  of  mine ;  as  it  really  happens  to 
each  of  vs,  to  remain  many  months  in  the 
womb  of  our  mother,  without  our  having  the 
least  trace  on  our  mind  of  any  such  matter. 
On  the  whole,  sceptics  may  in  vain  objedt  that 
they  doubt  whether  they  exist  or  not :  it  would 
.be  loss  of  time  to  attempt  to  convince  them  of 
their  folly,  by  telling  them,  that  if  they  doubt 
of  every  thing,  it  must  be  therefore  true  that 
they  exist,  for  they  could  not  doubt  without  ex- 
isting. ♦ 

The  utmost  stretch  of  the  human  capacity 
has  been  exerted,  but  in  a  wrong  method,  on 
the  febrication  of  systems  of  abstradbion.  The 
builders  of  these  edifices,  have  been  rather 
poets  than,  philosophers.  They  have  fan- 
cied greatly,  and  have  painted  in  the  liveliest 
colours.  When  they  merely  dazzled,  they  were 
thought  to  enlighten.  Their  sketches  of  ima- 
gination, made  them  be  looked  upon  as  men  of 
superior  intelligence.  Can  any  man,  for  in- 
stance, seriously  doubt  he  is  in  being?  He 
knows,  certainly,  he  exists,  and  that  he  is  some- 


thing. 
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thing.  He  who  can  doubt  whether  he  be  any 
thing  or  no,  I  would  no  more  argue  with,  than 
I  would  with  pure  nothing  j  or  than  I  would  en- 
deavour to  convince  non-entity,  that  it  was 
something.  If  any  one  pretends  to  be  so  scep- 
tical as  to  deny  his  own  existence,  (for  really  to 
doubt  of  it  is  manifestly  impossible)  let  him, 
for  me,  says  Locke,  enjoy  his  beloved  happi- 
ness of  being  nothing,  until  the  cravings  of  ap- 
petite, or  some  other  pain,  convince  him  of  the 
contrary.  On  this  ground  of  doubting  whether 
.  the  ego  of  to  day,  be  the  ego  of  yesterday ;  or 
while  I  fancy  I  think,  that  it  is  some  other  thing 
that  thinks,  scepticism  hath  been  wound  to  its 
highest  pitch  :  it  at  a  stroke  annihilates  all  cer- 
tainty, even  of  demonstrative  truth  and  know- 
ledge,- and  sends  forth  mischief  unfettered  on  the 
world.  But,  is  it  not  the  very  essence  of  extra- 
vagance to  suppose,  that  Almighty  God  should 
have  given  us  so  splendid  an  apparatus  of  senses ; 
should  have  made  us  so  capable  of  investiga;- 
ing  the  nature  and  method  of  sensation ;  of  see- 
ing the  contrivance  and  wisdom,  and  the  relation 
between  the  'objedt  and  the  faculty  -,  and  all  this 
only  for  the  purpose  of  deceiving  us  into  a  bc- 
liefi  that  these  are  organs  for  communicating  the 
aftion  of  external  objects,  when  in  truth  there 
are  no   such  thing  ?     Can  it  be  supposed,  that 

God 
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God  iS  under  a  necessity  of  constantly  deceiv- 
ing his  creatures  ?  He  who  .asserts  there  is  no 
such  thing  as  body,  can  from  such  premises  in- 
jure nobody,  let  him  be  ever  so  bad,  and  there- 
fore theft,  murder,  or  adultery,  are  to  him  no- 
thing more  than  phantoms  of  the  imagination. 
Monstrous  absurdity !  and  how  grievous  that 
rational  minds  should  think  all  was  performed 
m  shew  only  5  and  that  our  ignorance  was  laid 
hold  on,  to  raise  our  amazement.  * 

iBerkley,  the  celebrated  Bishop  of  Cloyne, 
with  the  pious  design  of  destroying  the  strong 
holds  of  Atheists,  eredted  entirely  on  the  doc- 
trine of  materialism,  first  broached  the  hypo- 
thesis  of  the  non-existence  of  matter :  for  he 
thought,  if  he  could  shew  that  matter  did  not 
exist,  it  would  follow  as  a  necessary  consequence, 
that  there  was  nothing  in  the  universe  but  mind* 
It  is  said,  indeed,  his  arguments  did  not  go  al- 
ti^ether  to  prove  that  matter  had  no  existence ; 
for  in  regard  to  substance,  says  he,  "  I  can  as  well 
doubt  of  my  own  existence,  as  of  the  being  of 
those  things  which  I  aftually  perceive  by  sense ; 
it  being  a  manifest  contradiftion,  that  any  sensi- 
ble objeft  should  be  immediately  perceived  by 
sight  or  touch,  ^nd  at  the  same  time,  have  no 

existence. 
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existence  in  nature.  But,  at  the  same  time>  it 
is  plain,  there  is  not  any  natural  efficient  cause, 
distinct  from  mind  or  spirit:  for  we  are  not  to 
conclude,  that  because  things  areunperceived  by 
lis,  they  have  no  existence  3  or  that  there  may  not 
be  some  other  spirit  that  perceives  them,  though 
we  do  not/'  Berkley  caught  this  idea,  it  is  pro- 
bable, from  the  writings  of  Descartes  and  his  fol- 
lowers, many  of  whom  insisted,  that  the  spirit  was 
the  man,  and  not  the  body  and  the  spirit  conjointly; 
,  His  system  evidently  went  to  the  denial  of  all  ex- 
istence but  mind ;  rejefting  not  only  secondary 
qualities  with  Locke,  and  solidity  with  Bosco- 
vicfc,  but  also  extension,  figure,  aftion  and  mo- 
tion, as  external  beings ;  making  all  these,  ideas 
only,  and  wholly  within  the  perceiving  mind* 
His  fiindamental  position  is,  **  that  we  can  per- 
ceive nothing  immediately  but  our  own  ideas.** 
But,  this  cannot  certainly  be  correft.  When 
we  speak  of  an  objeft  of  perception,  or  a  thing 
perceived,  we  distinguish  between  the  objeft 
and  the  perception ;  between  the  thing,  and  the 
perceiving  that  thing.  If  we  perceive  ideas, 
ideas  must  exist,  distinfi  from  our  percepti(»L 
But,  our  author,  in  another  place,  insists,  that 
ideas  have  no  existence  otherwise  than  as  per- 
ceived :  then,  if  their  existence  consists  in  being 

per^ 
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perceived,  they  arc  not  dlstinft  from  the  per- 
ception ;  but,  if  not  distindl;  from  it,  they  arc 
the  very  perception  itself  We  do  not  then  per- 
ceive ideas  or  sensations,  these  are  the  very  per- 
ceptions, not  their  objefts.  To  have  an  idea, 
is  to  perceive,  but  it  is  not  to  perceive  the  idea  i 
the  idea  constitutes  the  perception.  Since, 
therefore,  we  cannot  be  said  to  perceive  any 
idea,  we  must  in  every  idea  perceive  its  cause, 
and  by  the .  perception  of  the  cause  acquire  the 
idea.  Thus,  since  things  which  are  not  ideas  do 
exist  without  us,  namely,  the  aftions  which  pro- 
duce ideas,  there  are  external  existences,  inde- 
pendent of  our  perception.  He  who  denies 
that  a  material  world  exists  without  him,  a  globe 
of  earth,  stars,  planets,  mountains,  trees,  houses, 
and  the  bodies  of  animals,  must  of  necessity 
deny  the  ppwers  with  which  these  corporeal 
forms  are  endowed.  If  no  sun,  nor  earth,  nor 
gravity  to  preserve  the  system  i  if  no  vegetable 
world,  no  principle  of  vegetable  life  to  govern 
it }  if  no  bodies  of  men,  no  souls  to  inform 
them,  he  must  be  himself  the  only  objeft  in  the 
creation  (yet  his  own  body  merely  an  idea)  a 
solitary  creature,  to  whom  the  Supreme  Mind 
has  thought  fit  to  impart  a  certain  order  of  ideas 

from 
*  Gent.  Mag.  1788. 
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from  his  own  essence,  presenting  to  him  the 
glorious  pifturc  of  the  iiniverse.* 

But,  let  me  again  ask,  does  not  the  supposi- 
tion of  every  thing  being  spiritual  imply 
thought?  and  does  not  thought  imply  exist- 
ence? Seriously  speaking,  did  ever  any  of 
these  immateriaUsts  take  lead  when  he  should 
have  taken  gold :  drink  milk  and  think  it  wine : 
or  cat  arsenic  and  think  it  bread  ?  The  most 
doughty  of  these  refiners  would  not  prefer  a  bad 
bargain  to  a  good  bargain  j  he  would  not  re- 
ceive an  outrage  and  look  upon  it  as  a.  compli- 
ment; nor  would  he  conceive  a  blow,  or  a 
hearty  drubbmg,  the  greatest  good  that  could 
bcfal  him.  The  airy  system  of  the  spiritual 
philosophy  owes  all  its  charms  to  the  novelty  of 
the  conceit,  and  to  the  high  working  up  of-  the 
imagery  and  the  style.  Despoil  it  of  these ; — 
Where  is  the  brilliant  and  the  pompous  edifice  ? 
Vanished  into  the  regions  whence  it  originated. 
It  no  longer  has  being :  and  therefore  with  Des- 
carte  we  may  say,  "  I  think,  therefore  I  api." 
Or,  as  we  have  already  more  philosophically  siid, 
"  I  am,  therefore  I  think." 

•  Young's  Essay  on  Nat. 
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Abstract  reasoners^  wise  in  their  own  estiiWa^ 
tioHy  first  nuse  thick  clouds  of  smoke,  and  then 
complain  they  cannot  see.  I  cannot  believe  it  i 
I  will  not  believe  it  ^  it  is  impossible  i  are  all 
words  in  very  £uniliar  use.  To  renounce  sensi* 
tive  knowledge,  is  in  some  sort  to  renounce  hu^ 
manity,  and  to  place  ourselves  in  some  unknown 
J-ank,  either  above  it  or  beiow  it.  Did  ever  a 
man>  crossing  from  Switzerland  into  Italy>  doubt 
m  good  earnest,  that  there  existed  such  a  duster 
b(  mountains  as  the  Alps  ?  The  metaphysician 
fondly  imagines,  he  is  certain  and  clear  in  his 
opinions.  But,  notwidistaading  aU  the  subdlty 
of  his  deduflions,  every  man  of  common  pene^*' 
tration  will  wander  agreeably  to  the  didates  of 
his  own.  senses.  One  will  go  md  find  pcrfiime 
in  a  rose,  independent  of  perception  $  anodier 
will  find  coolness  in  the  brook ;  another  wiU  find 
solidity  in  die  oak  -,  this  will  find  sound  in  an  in- 
strument of  music ;  and  diat  will  see  colours  in 
an  evening  sky.  None  wiU  believe  the  word 
of  a  philosc^her,  that  these  things  arc  not  what 
th^  seem ;  that  it  is  in  the  mind  onty,  where 
se/isation  dwells ;  and  that  they  ought  to  look 
up  to  this,  as  the  sole  s<»iiK:e  of  pieasure  and  of 
pain. 

The 
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The  unkarned  definiticm  of  penonal  identity^ 
or  what  it  is  that  coiistittttc&  a  man  the  same  bet- 
ing at  any  one  time,  that  he  was  a  month  or  a 
year  be£>re,  I  would  say  is,  that  it  is  the  same 
thinking,   intelligent  substance,  unked  to  the 
same  human  body :    not,  indeed,  altogether  the 
same  body,  composed  of  the  same  particles  of 
matter,  but  being  of  the  same  human  strufhire 
and  form.    To  scepdcs  who  doubt  of  this  per-* 
sonal  idendty,  we  may  fairly  apply  Lucan's  say- 
ing of  the  academics.     Speaking  of  the  happy 
island,  and  telling  us  in  what  manner  it  was 
stocked  with  the  several  seds  of  Greek  philoso- 
phy ;   when  he  comes  to  the  academic,  he  ob« 
serves,  that  though  they  weie  in  as  good  a 
disposition  to  enter  as  any  of  the  rest,  they  still 
kept  aloof  on  the  confines,  and  would  not  ven- 
ture to  set  their  feet  i^oh  the  island.    And 
iprhat  was  their  reason?    Nothing  more,  than 
that  they  still  doubted  whether  it  was  an  island 
or  not.    The  disputes  of  metaphysicians,  re- 
semble the  children's  game  of  blind  man*s  bulF: 
every  one  is  blind  in  turn,  and  the  rest  endea- 
vour to  drive  him  into  some  blunder.    In  pe- 
culation, it  is  true,  it  may  be  of  litde  consequence 
OB  which  side  the  error  lies ;    fer  abstrad  doc- 
erines  have  litde  weight  on  the  pradice  of  the 
work!.     But,  is  it  possible  to  conceive  there  it 

I  2  any 
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amy  way  of  seeing  without  eyes,  or  feeling  with- 
out fingers :  that  the  sky  is  not  of  variegated 
colours:  or  that  sugar  is  not  sweet?  That 
therp  is  no  bulk  or  size  in  nature ;  that  the  large, 
the  mediate,  and  the  small,  are  the  same  ideas 
in  every  different  scale :  the  smallest  berry  be- 
ing, in  relative  mensuration,  no  less  in  actual 
bulk  than  the  largest  planet  ?  That  every  part 
is  as  large  as  the  whole  5  aild  the  whole  as  small 
as  a  part  ?  And,  in  a  word,  that  relative  pro- 
portion appertains  solely  to.  the  mind  ? 

TJie  objefts  of  sense  ate  not  thus  delusory  and 
vain.  At  the  same  time,  we  have  had  abun- 
dant prooC  that  there  exists  a  subtile  agent  inde- 
pendent of  body,  and  divested  of  all  materiality. 
In  regard  to  both,,  dierefore,  if  is  evident  and 
demonstrable,  that  solidity  is  as  necessary,  to 
matter,  as .  perceptivity  and  adivity  is  to  spirit/ 
Let  us  reason  soberly,  therefore,  and  acknow-- 
ledget  that  though  the  evidence  of  sense  is  not 
the  greatest  we  are  capable  ofi  yet,  silicc  it  is 
the  most  universal  and  constant,  fitted  to  all  the 
concerns  of  life,  and  the  capacities  of  all  men  y 
since  there  is  a  satisfaftory  agreement  between 
its  informations,  through  all  ages,  and  in  all 
countries  i  and  since  it  is  in  cfix^ft,  the  first  foun- 
dation of  all  our  knowledge,  in  our  present  state 

of 
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of  union  with  matter ;  the  man  who  endeavours 
to  overturn  the  evidence  of  sense  universally, 
introduces  <  the  most  unbounded  scepticism  that 
ever  was  promulgated.     Can  he,  who  believes 
there   is   no   such    thing  as  a  solid,   resisting, 
figured  substance ;   no  material  world ;    no  such 
bemgs  as  men,  compdunded  of  body  and  spi* 
rit ;    can  he  ever  propbse,  consistently  with  his 
belief,  to  dispute  with  men,  or  to  propagate  his 
doubting  among  them  ?     He  knows  not  ^hac 
things  they  are,  which  he  would  convince,  orvif 
there  be  any  beings  difFelring  from  him  in  opi- 
nion :  for  all  these  ideas  that  are  excited  in  him, 
as  of  beings  maintaining  the  contrary  of  what 
he  maintains,  may  be  only  ideas  raised  in  him, 
by  some  spirit  that  hath  a  design  to  impose  upon 
him.     What  greater  evidence  has  he  for  the  ex- 
istence of  other  men's  souls,  than  of  their  bo- 
dies ;  thou^  he  may  have  more  for  that  of  his . 
own?     Besides,  he  has  nothing  but  ideas,  or 
dreams,,  when  he  either  speaks  or  writes.    How 
docs  he  pretend  that  these  dreams  of  his  should 
be  communicated  to  other  beings,  granting  that 
they  existed  ?     In  short,  his  whole  system  pro- 
ceeds upon  the   supposition  of  the  reality  of 
what  he  is  going  to  confute.     Thus  he  puts  it 
into  his  adversary's  power  to  prove  from  the 
very  nature  of  his  attempt,  that  he  doth  not  be- 
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lieve  himself,  and  so  to  confute  hxttt,  ynthdat  the 
use  of  any  other  arguments.* 

The  ancient  sceptics,  the  followers  of  Pyrrho, 
pretended  to  give  a  demonstration,  to  prove  that 
^  no  demonstration  could  be  given.  Thef  took 
away  all  demonstration,  all  judgment,  cause,  mo« 
tion,  learning,  generation,  and  denied  that  any 
thing  was  good  or  evil  by  nature,  f  A  singidar 
inconsistency  this :  for  if  their  demonstration 
were  true,  the  design  of  it  was  defeated ;  and 
if  it  were  not  true,  the  design  of  it  was  still  dc» 
feated ;  and,  at  any  rate,  they  could  not  believe 
riiemsclves.  Moreover,  the  very  denying,  was 
an  acknowledgment  of  the  existence  of  tilings  j 
otherwise,  there  could  be  no  reason  for  denyii^. 
Tbus,  they  affirmed,  that  we  could  not  affirm 
tiiere  are  four  elements,  because  there  are  feur 
elements ;  that  diings  were  hoc  and  cokl,  not 
fix>m  any  natural  quality,  but  from  bw  and  cus- 
tom. And  thus  that  Demophon  was  cold  in 
the  sun,  and  warm  in  the  shade.  Is  not  all  such 
reasoning  as  this,  a  step  or  two  beyond  the  boun- 
daries of  sanity  ?  Metaphysical  researches,  it  is  cer- 
tain, are  not  easily  to  be  £ithomed,  and  that  which 
appears  to  me  unintelligible,  may  perhaps  have 
that  appearance  from  my  own  insufficiency.  But, 

yet 
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yet  I  cannot  accede  to  a  kind  of  refinement 
which  fritters  every  tWng  away,— a  series  of 
principles  which  are  to  me  incomprehensible. 
The  human  inteUetSl  soars  a  vast  height  -,  but,  it 
sometimes  goes  too  i^ :  and  I  am  very  apt  to 
suppose,^  that  what  we  in  humility  would  impute 
to  our  own  dulness  and  incapacity,  when  we  do 
not  understand  certain  do&rines,  is  perhaps  very 
often  with  more  justice  to  be  ascribed  to  the 
dodrines  themselves,  which  at  their  origin  wei« 
unintelligible  to  their  authors. 

But,  if  on  this  subjeft  tpuch  doubt  has  arisen^ 
what  shall  we  say  to  that  prodigious  leap  which 
there  is  from  Berkley's  do£hine,  that  all  is  ideas^ 
to  Locke's,  that  there  are  no  innate  ideas? 
Locke  borrowed  his  system  from  the  dodrinei 
of  the  stoics,  "  The  spirit  or  mind  of  a  maa 
at  his  birdi,''  said  they^  <<  is  like  a  white  unsoik 
ed  paper^  disposed  to  receire  whatever  chara&ert 
may  be  written  upon  it ;  and  the  first  impfts^ 
sions  it  acquiresi  come  from  ;he  scAscs,"'  * 

•  PItttardi» 
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To  talk  of  abstrafting  ourselves  from  mat- 
ter, of  laying  aside  body,  and  of  being  resol- 
ved as  it  were  into  pure  inteUeft,  is  trifling, 
and  unmeaning  sophistry.  Nor  is  the  oppofitc 
system  of  material  ideas,  less  injurious  to  man- 
kind, when  considered  without  prejudice.  The 
faculties  of  sense  and  of  reason,  I  am  aware, 
arc  very  little  capable  of  afting  upon  them- 
selves* The  eye,  is  not  accessible  to  the  sight ; 
nor  the.  soul,  to  the  intelleftual  idea.  -  The 
mind,  cannot  be  an  objeft.  to  itself.  It  can  con-- 
template  the  body  which  it  inhabits  j  it  can  be 
conscious  of  its  own  afts,  and  refleft  upon  its 
own  ideas  j  but,  of  its  own  substance,  it  can 
have  no  adequate  idea ;  it  cannot  be  at  the  same 
time,  both  objcft  and  speftator,  ' 

All  our  thoughts,  say  the  disciples  of  Locke, 
are  corporeal  images  >  nor  of  the  most  abstraft 
ideas,    are  there    any    which    are    not     con- 
veyed 


LETTER  LV«  I37 

veyccl  through  the  senses :  there  is  not  through- 
out all  nature,  a  work  of  the  pure  intellc6t.  If 
we  desire,  for  instance,  to  form  an  ideji  of  the 
Deity  or  his  attributes,  we  consider  him  under 
human  relations  i  at  one  tinie,  as  a  beneficent 
father ;  at  another  as  a  glorious  king  5  now  as  a 
benevolent  mafter  j  then  as  an  offended  judge. 
He,  who  would  contemplate  him  in  his  essence, 
without  the  aid  of  corporeal  images,  perceiving 
no  relation  between  God  and  himself^  knows 
not  how  to  form  any  notion  of  him,  and  is  lost 
in  the  sublimity  of  the  idea.  Thus  when  we 
form  a  notion  of  the  soul,  we  ever  represent  it, 
as  a  thin  shade  or  subtile  matters  in  short, 
as  a  corporeal  being.  Dal'kn^ss  and  confusion, 
ever  attend  an  attempt  to  form  ideas  wholly 
intelleftual,  or  to  conceive  pure  spirituality.* 
This  is  in  some  degree  true.  But,  it  is  going 
too  far,  to  assert^  that  mind  is  younger  than 
body,  Sych  assertion,  virtually^  banishes  ori- 
ginal mii)d  4nd  wisdom  from  the  universe.  It 
puts  matter  before  intelledt.  At  the  same  time 
we  cannot  but  allo^jr,  that  whatever  ideas,  we 
may  latently  possess  in  our  minds,  we  probably 
gain  no  aftual  knowledge  of  dicm,  but  as  they 
^e  awakened  in  us  by  external  fmpressions,  ol?-^ 
pcrv^tions,  and  successive  experiencet 

*  Essay  on  Mao, 
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Philosophers^  notwithstanding  their  imanimi* 
t)r>  as  to  the  existence  of  ideasj  hardly  agree  in 
any  thing  else  concerning  them.  Phto  ims^ned^ 
that  We  see  only  the  shadows  of  things,  and  not 
the  things  themselves.  The  Peripatetics  thought 
that  we  do  not  perceive  obje<Jts,  but  oviy  cer- 
tarn  sensible  species  transmitted  from  them. 
Des  Cartes,  Malebranche,  Amauld  and  Locke, 
diought  it  necessary  to  prove  by  the  strongest 
dedu6lions  from  argument,  the  existence  of  ma-* 
terial  objc6ts.  Berkley  denied  the  existence  of 
an  external  world,  and  of  abstraft  notions. 
Hume  denied,  that  there  is  either  space  or  dmei 
body  or  mind ;  or  any  diing  else  but  impres- 
sions and  ideas ;  and  moreover  maintamed,  that 
no  one  proposition  is  more  probable  than  ano* 
then  Such  paradoxes,  must  create  in  the  minds 
of  unlettered  men,  a  prejudice  against  all  theo- 
ries of  ideas.  It  is  not  to  be  explained,  how  we 
perceive  external  objedbs ;  nor  is  it  to  be  ex- 
plained how  we  are  conscious  of  those  that  are 
internal.  Perceptidn,  consciousness,  memory,, 
and  imagination,  are  all  original  and  simple 
powers  of  the  mind,  and  parts  of  its  constitution. 
Every  man  feels,  that  perception  gives  him  an 
invincible  belief  of  the  existence  of  that  which 
he  perceives ;  and  thtc  this  belief  is  not  the  ef- 
fect of  reasoning,  but  the  immediate  conse- 
quence 


r" 
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qwntt  of  ^rcepdon.  When  {rfiUosophers  har^ 
wearied  themselves  tod  their  readers  with  their 
speculatioiis  upon  this  subjed^  they  can  neither 
strengthen  this  belief  nor  Weaken  its  nor  can 
they  shew  how  it  is  produced.  It  puts  the  plii-- 
losopher  and  the  peasant  upon  a  level;  and 
neither' of  them  can  give  any  other  reason  for 
believing  his  senses^  dian  that  he  finds  it  impo8« 
rible  to  do  otherwise.  * 

The  doftrine  of  the  Stoics,  which  endeavour* 
ed  to  prove  tfie  materiality  of  our  ideas,  was  not 
generally  acquiesced  in  by  the  ancients:  On 
the  contrary,  it  was  warmly  combated  j  especi- 
ally by  the  Pythagoreans.  The  founder  of  this 
sed,  insisted  upon  innate  ideas.  The  sciences 
preparatory  to  phibsophy,  he  termed  Ma^fumt, 
upon  the  principle,  that  all  mathesis  or  disci* 
pline,  is  reminiscence^  and  not  an  extrinsic  deri«> 
vation  from  sensible  obje£b ;  that  it  arose  from 
intrinsic  pbenomena^  and  not  from  any  exter* 
iial  impressions,  f  Plato,  took  almost  his  whole 
ph]]osophy>  and  particularly  his  dofbine  of  ideas* 
from  the  Pythagoreans.  In  his  opinion,  ideas 
are  one  of  die  three  principles  of  things,  that 
is,  the  idea,  the  matter,  and  the  body,  which 
feUmg  under  the  scnseSi  is  the  produce  of  the 

•  Reid'ft  Eflays,  f  Proc.  ki  EucL 
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two  first.  Ideas^  he  maintained,  not  only  ex- 
isted separately,  but  that  they  made  a  part  of 
the  divine  nature.  In  like  maijncr  with  Aristo- 
tje,  his  pupil>  he  contended  for  those  perfedt 
ideas,  or  species  of  things,  which  exist  in  the 
mind  of  the  Deity,  and  in  which  every  thinking 
man,  who  believed  the  universe  to  be  the  pro- 
duction pf  mind,  and  not  of  blind  chance,  equals 
ly  concurred.  Those  preyioxis  forms,  as  Mn 
Harris  calls  them,  which  are  truly  eternal  and 
unchangeable,  afid  may  be  said  to  have  a  real 
existence,  in  contradistinftion  to  corporeal  forms, 
which,  ^e  fleeting  and  perishable,  and  in  a  con- 
stant vicissitude  of  generation  and .  corruption. 
He  even  went  farther,  and  maintained  that  those 
ideas  or  species  of  things,  had  a  real  existence 
by  themselves,  not  only  out  of  any  corporeal 
form,  butj  out  of  any  mind  or  intelligence :  that 
they  were  incorporeal  substances,  not  accidents, 
or  qualities  of  other  substances :  that  they  mixed 
with  every  thing  here  below :  and  that  it  is  by 
participation  of  them>  that  every  thing  is  deno- 
minated to  be  what  it  is.  But,  what  the  nature 
of  this  participation  is,  or  how  it  is  to  be  con- 
ceived, that  one  simple  indivisible  idea,  existing 
4S  a  substance  by  itself,  should  mix  and  incorpo- 
rate with  so  many  different  masses  of  matter, 
and  yet  still  preserve  the  unity  aqd  indivisibility 

'       .     '  of 
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cf  its  nature,  is  one  of  the  mysteries  of  the  Pla- 
tonic philosophy,'  which  neither  he,  nor  any  of 
his  followers,  have  ever  been  able  sacis&dtorily 
to  explain.* 

To  discuss  what  our  understandings  are,  and 
agreeably  to  the  stoic  hypothesis,  so  ingeniously 
revived  by  Locke,  to  discriminate  the  parts  of 
which  they  are  composed,  would  be  a  very  idle> 
and  a  Very  endless  labour.  We  do  not  disseffc 
the  leg,  to  learn  how  it  walks.  Our  reason, 
and  our  legs,  perform  their  funftions  without 
anatomizing.  But  still,  it  is  said,  mental  facul- 
ties proceed  from  material  causes.  The  mind 
is  a  rasa  tabulay  says  Aristotle,  and  there  is 
nothing  in  the  inteUeft,  which  does  not  come  by 
the  way  of  the  senses.  "  Nihil  est  in  intelledhi, 
quod  prius  non  fiierit  in  sensu."  Let  us  here, 
however,  ask  these  philosophers,  whether  they 
will  allow  our  passions  to  be  innate,  such  as  love 
and  hatred,  hope  and  fear,  desire  and.  aversion  I 
These  passions  .  are  the  internal  sense  of  the 
soul :  and  I  suppose  they  will  grant,  that  exter- 
nal objedb  cannot  create  sensation  where  there 
is  no  inward  innate  principle  of  sense,  for  that 
would  be  to  create  life  by  external  impresbions; 
and  it  is  certain  these  internal  passbns  are  not 

immc- 
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immediately  railed  by  external  c^je^b^  but  by 
9iir  imagipadon$3  and  opinions  of  things.  I3  it 
icaionable>  therefore^  to  think  that  God  has 
implanted  in  us  natural  passions,  which  have 
good  and  evil  for  their  objefts^  biit  has  implant^ 
4d  no  natural  ideas  in  us  of  good  and  evil  ?  We 
nught  as  wf  U  ^uppo^e^  ths^  God  ha^  made  eyes, 
but  made  no  lights  that  when  there  'vt  natural 
pn^x>rtion  between  the  passion  and  the  objed> 
and  a  natural  relation  and  conne^^ipn  between 
them>  one  should  be  the  worjk  of  nature^  but 
not  the  other.  * 

We  might  fiirther  ask  those  who  insist  upon 
this  doftrlne»  why  external  objed»  do  not  fbnii 
1^  aame  notions  and  ideas  in  the  minds  of 
brutea^  which  they  do  in  the  minds  of  men  ? 
BtiA€%  have  sense  and  percepdon,  and  external 
obje6b  make  the  same  impressions  i^on  them, 
at  upon  US.  Hence,  if  the  soul  of  a  man  hath 
no  more  innate  knowledge  than  the  aoul  of  a 
horse ;  but,  that  all  notions  and  ideas  come  from 
witfaouCi  and  that  the  quadruped  receives  the 
fame  impnessions  from  without,  that  the  man 
doe^,  why  should  not  the  same  impressions,  conr- 
tey  the  same  notions  to  soids,  equally  void  of 
•tt  nfttuial  ideais  ?    Or  why,  if  ideas  wrm  not 

con- 
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connatural  to  human  souls,  should  not  the  brute 
from  the  images  of  external  objeds,  become  4 
mathematician  a$  great  as  the  immortal  New* 
ton? 

The  mind  is  not  a  rasa  tabula^  thoughj  at  the 
same  tiaie>  it  must  be  allowed,  we  gain  no  a£hial 
knowledge  of  the  latent  ideas  which  it  possessei^ 
but  as  they  are  awakened  by  refledion  and  ezpe* 
rieiice.  In  the  hum^  frame,  sensibility  is  first 
imfolded,  next  instinft,  then  memory;  after 
these,  die  understanding  s  zxA  last  of  all,  the . 
will.  All  the  Acuities  are  rendered  a£):ive,  a 
short  time  after  birth ;  but,  a  considerable  space 
of  time  passes,  before  they  are  per&dly  deve* 
loped.  The  infant  at  first,  has  only  particular 
sensations ;  obje£b  appear  unconne&ed :  when 
the  number  of  these  sensations,  however,  are 
multiplied,  the  child  compares  them  i  perceives 
their  identity  or  difference  i  begins  to  range 
them  in  certain  classes^  according  to  analogy^ 
and  to  form  ideas.  From  this  instant,  the  in«- 
nate  desire  of  happiness  has  its  dettrminat^ 
objeA,  and  the  will  pursues  some  known  good^ 
Is  not  an  animal,  also,  in  general  brought  forth 
with  every  one  of  its  external  members  ?  And 
does  it  not  complete  its  growth,  not  by  the  pn>- 
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duftion  of  any  hew  member,  but  by  addition 
of  matter  to  those  already  formed  ?  The  same 
holds  good  with  respeft  to  internal  members : 
these  are  coeval  with  the  indi vidua '.,  and  are  as 
gradually  unfolded* 

For*  a  motnerit  contemplate  the  workings  of 
your  own  mind.  Do  you  not  find  that  all  no- 
tions and  ideas  come  by  reflcftion ;  that  b,  by 
turning  your  eyes  and  thoiights  inward  upon 
yourself?  Now,  iVhy  should  you  consult  your 
own  mind,  if  there  be  no  charafters  of  truth, 
no  ideas  of  things  to  be  found  there  ?  If  our 
ideas  and  notions  came  from  without,  they  would 
be  as  immediately  printed  upon  the  mind,  as 
the  objefts  of  sense  are :  the  soul  would  be 
wholly  passive  in  knowledge,  as  it  is  in  sense : 
and  airmen's  notions  would  be  as  exadly  alike, 
as  their  sensations  are.  Whereas,  we  know  th?.t 
truth  is  not  discovered,  without  difficult  and  la- 
borious research.  Men  turn  over  their  minds, 
and  examine  all  the  -ideas  they  can  find  there, 
till  they*hit  upon  such  a  train  of  thought,  as  like 
a  clue  leads  them  to  those  secret  recesses,  where 
isuch  ideas  are  to  be  found :  which  is  the  reason 
why  men  differ  so  much  in  their  notions  of 
things  J  that  some  men  are  ignorant  of  the  most 
uscftil  truths  5    that  others  see  but  a  little  part  of 

them; 
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them ;  but,  that  others  have  distinft  and  clear 
notions,  which  they  assent  to  without  doubt  or 
hesitation.  ♦ 

Mind  is  the  most  ancient  of  things,  say$ 
Plato:  it  alone  has  aftivity,  the  principle  of  mo- 
tion, and  is  the- efficient  cause  of  every  thing. 
There  arc  ideas,  indeed,  which  are  of  a  much 
higher  order  than  those  which  we  abstraft  from 
matter,  being  the  models,  or  archetypes  of  all 
material  forms.  Of  such  ideas,  the  intelleftual 
world  is  composed,  of  which  the  material  is  no 
more  than  a  copy.  There  are  other  intelligen- 
ces, also,  in  the  universe,  besides  ours,  and  in- 
finitely superior  to  ours ;  and  One,  the  highest 
of  all,  in  whose  mtelleft  resides  that  intellcdlual 
world,  and  who  is  not  only  the  efficient  cause  of 
all  things,  but,  virtually  comprehends  in  himself 
«very  thing  existing,  f  Locke,  however,  makes 
mind,  in  contradistinftion  to  this,  so  dependent 
upon  body,  as  not  to  operate  without  it,  and  to 
know  nothing  beyond  sensation,  and  the  ideas  of 
sensation,  as  he  calls  them.  But,  to  what  dreary 
consequences  does  not  this  lead  ?  It  is  an  irk- 
some thing  to  say,  but  the  truth  must  riot  be 
suppressed,  that  there  is  scarcely  any  objcftion 
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to  the  belief  of  a  God,  more  formidable  than  to 
teach  that  mankind  are  made  without  any  con* 
nate  natural  impressions  and  ideas  of  their  Ma- 
ker ;  or  of  good  and  evil :  for  if  all  the  know- 
ledge we  have  of  God,  and  of  good  and  evil, 
be  made  by  ourselves.  Atheists  will  easily  con- 
clude, it  is  only  the  efFeft  of  education,  and  su- 
perstitious fears;  and  satisfy  themselves,  they 
can  make  other  notions,  more  for  the  case  and 
security  of  life.  This  at  least  is  certain,  that 
no  man  who  believes  the  idea  of  God,  and  of 
good  and  evil,  were  originally  impressed  upon 
our  minds,  when  they  were  first  made,  can  doubt, 
whether  there  be  a  God,  or  an  essential  diffe- 
rence between  good  and  evil. 

Our  natures  differently  cultivated,  says  a  late 
intrepid  writer,  *  decides  our  feculties  both  cor- 
poreal and  intclleftual,— our  qualities  both  physi- 
cal and  moral.  Our  temperament,  says  he,  is 
the  effedt  of  physical  substances  j  our  habit,  of 
physical  modifications ;  and  the  opinions,  good 
or  bad,  true  or  false,  which  are  arranged  in  our 
minds,  are  nothing  else  than  physical  impulses 
received  through  the  medium  of  our  senses. 
Thus,  to  insist  upon  a  man's  thinking  as  we  do^ 
is  to  insist  upon  his  being  organized  as  we  are ; 

upon 
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upon  his  being  modified  like  us  in  aU  instances ; 
upon  his  having  received  the  same  tempera- 
ment, the   same    nourishment,  the   same  edu- 

• 

cation;  in  a  word,  upon  his  being  ourselves. 
Why  do  we  npt  go  ferther^  and  insist  upon  his 
hiving  the  same  features  ?  The  fa6t  is,  organi- 
zation is  more  powerful  than  religion.  Present 
objedb,  interests  of  the  moment,  rooted  habits, 
the  opinion  of  the  public,  all  these  have  a  more 
powerful  influence  on  man,  than  any  considera- 
tion of  imaginary  beings,  or  any  speculations, 
which  do  not  depend  upon  organization.  And 
hence  we  find  that  men  frequently  of  the  best 
theory,  are  of  the  worst  practice ;  and  that 
others  of  the  worst  theory,  arc  of  the  best  prac- 
tice.* 

All  created  beings  have  certain  principles,  nie- 
cessarily  innate.  If  it  be  allowed  that  ideas  are 
not  innate,  it  will  follow  that  no  proposition  can 
be  innate,  but  not  that  we  have  no  innate  prin- 
ciples ;  for  the  moral  principles  are  the  founda- 
tion of  our  moral  ideas,  and  must  exist  prior  to 
them.  By  principles,  we  are  to  understand  such 
properties,  qualities,  energies,  or  laws,  as  are 
necessarily  inherent  in  any  being,  and  constitutes 
its  nature.     The  general  laws,  by  which  every 

K  2  spe- 
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species  exists,  is  moved,  and  afts,  arc  the  general 
principles  of  that  kind :    the  particular  laws,  by 
which  every  species  exists  differently,  and  b 
moved  and  aftuated  differently,  arc  the  particu- 
lar principles  of  that  species.     Very  different 
from  these,  arc  those  beginnings  of  human  rea- 
soning, data,  axioms,  maxims,  rules>  &c.  which 
are  sometimes  called  principles.     These  are  only 
.  Inventions  of  the  human  mind,  tx)  assist  its  pror 
gress  in  the  search  of  truth.     It  is  no  objedion 
that  the  ideas  of  knowledge  arising  from  them 
are  progressive.    Do  we  say  that  the  sense  of 
hearing  is  not  innate,  because  we  are  not  bom 
perfeftly  accomplidied  in    music?    That   our 
sight  is  not  innate,  because  we  are  not  bom  op- 
ticians ?     Certainly  not.     Why,  then,  should  wc 
presume  that  our   consciences  are  not  innate, 
because  we  are  not  bom  moral  philosophers? 
Time,  and  experience,'  must  be  allowed  to  alL 
God  hath  created  both  minds  and  bodies  capable 
of  progression,  and  not  perfect  or  full  grown. 
To  objedt  against  any  one  of  the  fiiculties  as  not 
innate,  because  it  is  not  born  in  a  perfefb  state, 
or  fiiU  grown,  is  only  to  objedfc  against  it,  be- 
cause it  is  not,  what  it  was  never  intended  to  be : 
and  the  same  objeftion  may  as  reasonably  be 
made  against  the   innatencss  of  every  part,  or 
faculty  of  a  man's  body. 

In 
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In  the  human  mind  there  is  an  early  anticipa- 
tion, neither  derived  from  experience,  nor  from 
reason,  nor  from  any  compaft  or  promise,  that 
our  fellow-creatures  wiU  use  the  same  signs  in 
language,  when  they  have  the  same  sentiments. 
There  is  another  principle  implanted  in  us  by 
the  Supreme  Being,  a  disposition  to  confide  ia 
the  veracity  of  others,  and  to  believe  what  they 
tell  us.  This  is  unlimited  in  children,  until  they 
meet  with  instances  of  deceit  and  falsehood; 
and  it  retains  a  cx>nsiderable  degree  of  strength 
through  life.  Every  operation  of  the  senses, 
implies  judgment  or  belief,  as  well  as  simple  ap-> 
prehension.  Thus,  when  I  feel  a  violent  pain  in, 
my  head,  I  have  not  only  a  notion  of  pain,  but 
a  belief  of  its  existence,  and  a  belief  of  some 
disorder  which  occasions  it ;  and  this  belief  is 
not  produced  by  comparing  ideas,  and  perceiv- 
ing their  agreements  and  disagreements,  it  is  in- 
cluded in  the  very '  nature  of  the  sensation. 
When  I  perceive  a  tree  before  me,  my  'faculty 
of  seeing  gives  me  not  only  a  notion  or  simple 
apprehension  of  the  tree,  but,  a  belief  of  its  ex- 
istence, and  its  figure,  distance,  and  magnitude : 
and  this  judgment  or  belief  is  not  got  by  com- 
paring ideas,  it  is  included  in  the  very  nature  of 
the  perception.  * 

K  3  We 
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Wc  have  taken  notice  of  some  original  prin- 
ciples of  belief;  and  when  other  faculties  of  the 
mind  come  to  be  examined,  we  still  find  many 
more  such  original  and  natural  judgments,  which 
are  absolutely  a  part  of  that  furniture  which  the 
God  of  nature  has  given  to  the  human  under- 
standing. They  are  the  inspiration  of  the  Al- 
mighty. They  serve  to  direft  us  in  the  com- 
mon affairs  of  life,  where  our  reasoning  faculties 
would  leave  us  in  the  dark.  They  are  a  part 
of  our  constitution,  and  all  the  discoveries  of 
our  reason  are  grounded  upon  them.  They 
make  up  what  is  called  the  common  sense  of 
mankind,  which  is  universally  found,  even  among 
those  who  are  not  acute  in  reasoning.  And 
hence,  the  man  who  suffers  himself  to  be  rea- 
soned out  of  the  principles  of  this  common 
sense  by  metaphysical  arguments,  may  very 
, fairly  be  termed  a  metaphysical  lunatic* 

It  is  loss  of  time,  and  in  itself,  perhaps,  a 
thing  infinitely  ridiculous,  to  attempt  the  im- 
provement of  our  minds,  by  making  long 
searches  after  the  origin  of  our  ideas ;  and  by 
profoundly  meditating  upon  the  nature  of  com- 
mon sense.  I  do  not  doubt,  but  every  thing  is 
mechanically  executed  in   the  motions  of  the 

body^ 
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body,  since  all  the  aftions  of  it  are  assisted  by 
cords  and  strings,  by  impulses  and  refraftions, 
in  short,  by  a  variety  of  instruments  of  com- 
munication.  But,  this  sort  of  mechanics  is  as 
much  beyond  my  reach,  as  is  the  mechanism  of 
the  universe.  My  aftivity  is  indeed  a  noble 
gift ;  but,  the  manner  of  its  beginning  and  con- 
tinuance is  incomprehensible  to  me.  My  un-* 
derstanding  is  an  inestimable  favour;  but,  I 
cannot  conceive  what  that  principle  and  tie  is, 
which  causes  men,  who  never  saw  one  another, 
to  unite  in'adhering  to  one  and  the  same  truth, 
and  to  one  and  the  same  set  of  common  ideas. 
The  aftivity  of  the  body,  and  common  sense, 
are  two  instruments  we  have  been  provided  with 
by  the  Divinity.  They  need  only  be  made  use 
of,  without  attempting  in  vain  to  understand 
the  communication  of  the  muscular  motions, 
or  to  perceive  distinftly,  the  source  of  our  con- 
ceptions. * 

Ideas,  are  the  produftion  of  mind,  genuine 
and  pure,  without  any  mixture  of  body  and  its 
operations.  But,  as  I  have  already  said,  there 
is  a  progress  in  them  from  capacity  to  habit  5 
and  the  faculty  of  combining  ideas,  is  like  6ther 
facultiesj,  which  are  brought  to  perfeftion  by  ex- 
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pericncc  and  use.    On  various  occasions^  wc 
have  adverted  to  the  inertia  of  matter;  its  mo- 
tion and  cohesion.     But,  we  cannot  give  to  in- 
telleift,  solidity,  figure,  and  divisibility ;  nor  can 
we  speak  of  the  vis  inertias  of  ideas ;  the  motion 
or  gravity  of  ideas ;  or  the  elasticity  or  cohesion 
of  ideas.     Such  reasoning  would  be  monstrous. 
Are  our  ideas,  quantity  ?     No  man  ever  spoke 
of  a  circular  thought ;   a  spherical  or  triangular 
perception ;   or  the  si/ie  and  tangent  of  a  sensa« 
tion.     Nor  did  ever  philosopher  venture  to  call 
our  ideas  a  fluid,  heavy  or  light  j    projcftilc  or 
resisting;    dilated  or  compressed.     How  ridi- 
culous would  it  be  to  state,  that  the  centrifugal 
forces  of  two  equal  ideas,  revolving  in  the  same 
time,   in  unequal  ideas,  are  as  their  distances 
from  the  centres  of  these  ideas :  or  that  the  vo- 
lumes  of  compressed  ideas,  are  reciprocally  as 
the  weights  of  the  superincumbent  ideas :    or 
that  the  spaces  run  over  by  an  idea,  faUing  by  its 
own  gravity,  arc  as  the  squares  of  the  times  ?  * 

The  mind  forms  ideas,  without  any  assistance 
from  the  senses.  With  respeft  to  ideas  of  re- 
flexion, this  is  beyond  dispute,  for  the  senses  do 
not  so  much  as  furnish  the  materials  out  of 
which  they  arc  formed,    We-  likewise  know  it 

from 
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from  oral  communications  one  to  another^  on 
subjeAs  too  metaphysical  ever  to  have  been 
conne6ted  with  body.  Unsubstantial  ideas  such 
as  thescj  and  given  in  unsubstantial  wordsi  can-^ 
not  be  the  result  of  material  impressions.  And 
in  regard  to  the  ideas,  which  are  said  to  arise 
from  sensation,  they  are  simply  the  produd:  of 
materials  furnished  by  the  senses,  and  upon 
wnith  the  mind  works  by  itself^  and  forms  them 
into  order.  Sense  cannot  compare,  or  perceive 
certain  relations,  and  therefore,  this  comparing 
£iculty  is  the  peculiar  property  of  the  mtelleft. 
But  let  me  ask,  what  is  the  sentient  feculty  ? 
Must  there  not  be  sense  in  the  soul,  to  make  it 
capable  of  the  external  impressions  of  pain  and 
of  pleasure  ?  And  by  parity  of  reasoning,  must 
there  not  be  knowledge  in  the  soul,  to  make  it 
capable  of  knowing  external  objefts  ?  There  is 
no  thoi^ht  in  the  world,  but  in  minds  j  and 
therefore  all  the  things  in  the  world  cannot  put 
a  thought  into  us :  they  can  only  raise  thought* 
Thus,  as  no  thoughts  can  come  into  us  from . 
without,  we  must  find  them  all  within ;  and  what 
is  within  belongs  to  our  nature,  and  has  always 
been  there  ii>  embryo,  though  it  was  not  sooner 
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Locke,  indeed,  in  some  respefts,  it  maybe 
believed,  and  let  me  be  pardoned  for  venturing 
to  say  so,  mistook  the  question.  He  supposed 
that  innate  ideas  must  be  first  known,  and  must 
be  known  by  their  own  light,  without  being 
tsoight;  without  any  labour  or  search  of  the 
mind ;  without  the  use  of  reason,  experience,  or 
observation,  or  any  external  notices  to  bring 
them  into  view ;  and  therefore  must  be  as  per- 
feftly  known .  ta  children,  to  ideots,  and  to  sa- 
vages, as  to  the  wisest  men  j  nay,  much  better, 
because  they  have  no  prejudices  or  preposses- 
sions to  tincture  and  discolour  their  minds.  Such 
innate  notions  as  these,  I  must  grant,  we  have 
not.  No  man  of  common  reason,  could  ever 
have  supposed  we  had.  The  wisdom  of  a  phi- 
losopher, is  not  to  be  expefted  in  the  innate  ca- 
pacities of  a  child.  But,  at  the  same  time,  it  is 
evident,  that  most  of  the  certain  and  useful  no- 
tions we  have,  are  innate,  however,  after-know- 
ledge may  be  to  be  acquired.  This  ac- 
quired knowledge,  we  may  also  say,  is  not  the 
forming  and  making  notions,  but  the  finding 
them :  they  were  in  the  mind  before,  though 
not  seen  and  discovered.  This  Locke  mistook 
for  what  he  called  making  ideas ;  and  thought 
it  a  sufficient  confutation  of  their  being  innate, 

if 
*  Bishop  Sherlock, 
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if  he  could  shew  by  what  means  we  may  come 
to  know  them:  whereas,  those  who  insist 
upon  innate  ideas,  may  allow  them  to  Be  disco* 
vered,  nearly  in  the  same  way  in  which  Locke 
supposes  them  to  be  made. 

In  the  classes  of  animals  inferior  to  that  of 
man,  we  distindly  perceive  that  their  memory 
is  limited  within  a  very  small  compass  of  fimc- 
tions  and  reiterated  signs.  If  you  take  them 
out  of  this  track,  you  no  longer  find  any  sensi- 
bility, or  reminiscence  in  thenru-  But,  the  me- 
mory of  man,  is  in  a  manne;?  as  extensive  as  na- 
ture itself.  It  is  a  vast  repository,  wherein  he 
ranges  in  the  best  order,  the  names,  figures,  and 
properties  of  animals  and  plants,  and  of  what- 
ever has  a  form  or  use  in  the  wide  circle  of  cre- 
ation. This  amazing  variety  is  far  from  causing 
confusion.  The  faculty  of  recalling  to  the  mind 
the  things  seen  no  more,  is  always  stronger,  in 
proportion  as  it  is  oftener  exercised.  The  mo- 
numents of  the  history  of  each  nation  have 
bounds ;  but,  the  memory  of  man  has  none. 
What  it  has  once  admitted  in  good  order,  Is  a 
deposit  it  keeps.  But,  what  comer  of  the 
brain,  as  I  have  repeatedly  said,  serves  for  this 
deposit  ?  Nay,  what  reladon  is  there  between 
ideas   and   a   brain?     What  vessels,  or   what 

streams 
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Streams  of  spirits,  can  possibly  assist  these  cbb- 
ings  and  Sowings  of  thought  ?  What  is  it  can 
awake  them  from  a  sound  sleep,  and  immedi- 
ately lull  them  into  repose  again  ?  What  can 
animate  all  those  services  with  so  much  variety 
and  expedition  ?  * 

Man  prides  himself^  says  a  paradoxical  wri- 
ter, f  in  the  idea,  that  he  has  more  intelligence 
than  other  animals ;  and  the  reason  is,  because 
he  alone  can  compare,  fabricate,  and  communi- 
cate. But,  if  elephants,  beavers,  ants,  and  spi- 
ders, could  communicate  the  wonders  of  their 
daily  atchievements,  man  would  soon  leam  to  be 
less  an  egotist  j  and  would  most  certainly  im- 
prove himself^  from  the  superiority  of  their  la- 
bours. From  such  sources,  indeed,  he  would 
Jearn  something  that  might  be  worth  the  speak- 
ing of.  Are  not  such  creatures  endowed  with 
much  more  instindt  than  we  are  ?  Are  they 
not  furnished  with  more  sagacity  and  mtelleft? 
Providence,  in  his  mercy,  surely  will  some  day 
or  other  have  pity  on  human  infatuation ;  and 
will  renew  the  miracle  he  manifested  in  the  ass 
.^f  Balaam,  Animals  on  four  legs  will  then 
speak ;  and  will  then  foil  bipeds  in  disputation. 
Who  then  will  be  the  greatest  brute  ?     In  the 

internal 
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internal  construftion  of  man,  there  is  nothing 
that  is  different  from  the  internal  construftion  of 
a  quadruped.  In  all  nature,  there  is  not  one 
species  which  is  created  better  than  another,  or 
with  any  absolute  superiority.  Why,  in  truth, 
should  God  have  made  a  difference,  and  have 
made  one  species  excellent  at  the  expencc  of  the 
rest?  Man  has  indeed  a  thousand  times  more 
perfe£tions  than  a  sheep,  but,  h^s  he  not  also  a 
thousand  times  more  imperfedions  ?  *  To  all 
this,  I  can  only  demand  in  my  turn,  why  should 
God  have  created  the  sun  to  rule  the  day,  and 
the  moon  with  inferior  lustre  to  rule  the  night  ? 
It  may,  indeed,  be  retorted,  you  are  a  spiritual- 
ist, and  if  therefore  material  substances  are  to  be 
reduced  all  to  the  same  consistency,  why  should 
not  immaterial  ones  be  reduced  to  the  same  con- 
sistency? Here,  I  cannot  presume  to  reply, 
more,  than  that  it  is  as  evident  the  difference  be- 
tween the  spirit  of  God  and  of  man  must  be  in- 
finite, so  may  the  gradations  between  the  intel- 
led:  of  man  and  inferior  animals  be  infinite. 
The  Power  that  created  all,  must  be  acknow- 
ledged capable  of  modifying  all.  He  who  cbuld 
diversify  the  various  species  and  faculties  of 
beings,  could  also  diver«sify  the  immaterial  es- 
sences. 

•  Robinet. 
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scnces.  And,  In  fa6t,  though-  it  be  acknow-* 
ledgcd,  man  may  degrade  himself  even  below 
the  level  of  brutes,  it  yet  is  not  clear  that  brutes 
can  elevate  their  understandings  to  the  level  of 
the  human  capacity.  In  the  individual,  the  su- 
periority of  nature  may  be  often  obscured :  in 
the  species,  it  is  never  to  be  annihilated.  In 
short,  it  is  contemptible  in  man,  and  I  am  con- 
cerned there  should  be  real  occasion  to  say  it, 
—to  doubt  of  the  superiority  of  his  own  fe- 
culties. 

Of  all  the  faculties  which  help  our  thoughts, 
memory,  upon  Locke's  system,  must  be  the 
grossest  and  the  most  material.  It  is  simply,  ac- 
cording to  his  doftrine,  a  matter,  apt  to  receive 
a  variety  of  impressions.  That  which  produces 
memory,  say  his  disciples,  is  nothing  but  a 
stream  of  animal  spirits,  which  imprint  their 
own  stamp,  more  or  less  deeply  in  that  matter, 
according  as  they  arc  more  or  less  abounding. 
They  form  a  pifturc  there ;  and  when  new  spi- 
rits run  into  the  same  engraved  strokes,  the 
same  images  offer  themselves  to  the  mind  again. 
Nothing,  say  they,  can  be  more  plain  or  natural. 
But,  let  us  beseech  these  philosophers  to  tell  us, 

what 
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what  can  the  image  of  a  savour  be  ?  What  the 
length  and  breadth  of  a  sound?  Could  the 
pencil  of  Poussin,  or  of  Raphael,  represent  the 
smell  of  a  jasmine,  and  distinguish  it  from  that 
of  a  rose  ?  Has  a  colour  any  outlines  that  can 
be  delineated?  According  to  what  dire£kion 
must  the  spirits  stream  in  the  brain,  there  to 
draw  the  purple  rather  than  the  orange  colour  ? 
There  is  no  image  but  what  has.  its  dimensions, 
yet  the  major  part  of  our  sensations,  having  no 
lineaments  or  dimensions  whatever,  what  can  the 
images  of  them  be  ?  * 

Genius  is  often  fettered  by  prejudice  5  and  it 
is  not  uncommon  to  see  the  finest  abilities  con- 
strained by  the  authority  of  system,  to  a  per- 
petual round  of  repetitions,  and  an  hardiness  of 
hypothetical  conje6hire.  Locke  himself  was  in 
a  great  degree  tainted  with  this  malady,  though 
no  one  was  more  sensible  of  the  unlimited  free- 
dom  which  the  human  understanding  should 
have,  in  the  progress  of  its  researches.  While 
men  stick  in  words  of  undetermined  and  uncer- 
tain signification,  says  he,  they. are  unable  to 
distinguish  true  fi-om  false,  certain  from  proba- 
bjej  consistent  from  inconsistent*  Thus>  the  in- 
crease 

•  L'Abbc  Pluchc. 
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crease  brought  into  the  stock  of  real  knowledge, 
has  been  very  little,  in  proportion  to  the  schools, 
disputes,  and  writings,  the  world  has  been  fiiled 
widi.  Had  men  in  the  discoveries  of  the  ma- 
terial, done  as  they  have  in  those  of  the  intel- 
le(Stual  world,  involved  all  in  the  obscurity  of 
doubtful  terms,  we  should  be  as  blindly  ignorant 
at  this  hour,  as  our  forefathers  were  two  thou-* 
sand  years  ago. 

I  agree  entirely  with  this  great  man,  in  this 
statement  of  the  question.  But,  did  his  own 
reasonings  at  all  times  help  us  on  the  way,  or 
point  out  the  lucid  padi,  which  Would  condud 
Us  from  this  obscurity  ?  I  confess  we  have  no 
immediate  knowledge  of  the  soul ;  and  that  all 
we  know  of  it,  is  by  its  faculties  j  nor  are  these 
known  to  us  any  otherwise  than  by  their  effedts. 
Man,  however,  can  perceive  objc6bs  which  arc 
not  cognizable  by  the  senses;  he  has,  therefore,  a 
sensibility  distinft  from  that  of  the  body.  He 
can  compare  his  sensations,  and.  determine  their 
relation  and  difference ;  he  has  therefore  a  facul- 
ty of  judging.  He  retains  the  sensations  and 
ideas  which  he  receives;  he  is  therefore  endowed  ' 
with  memory.  He  possesses  freedom  of  choice  -, 
and  therefore  he  has  will. 

But 
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But  besides  these  faculties,  the  soul  has  ano- 
ther, which  is  of  the  utmost  importance,  al- 
though it  is  not  always  enough  considered  •  It 
has  a  natural  bias  towards  particular  objefts,  in- 
dependent of,  and  prior  to  all  knowledge,  and 
which  is  the  same  with  that  which  in  quadru- 
peds and  other  animals  is  called  instinSl.  This 
principle,  at  least,  it  will  be  allowed,  is  inherent 
in  man.  It  was  given  us  to  regulate  our  adions, 
till  reason  should  be  sufficiently  unfolded  ;  •  so. 
we  find,  that  in  proportion  as  reason  appears,  in- 
stindt  vanishes ;  and  in  those  adtions  which  it 
afterwards  directs,  (as  we  seldom  examine  what 
passes  within  us)  we  are  unable  to  distinguish 
such  as  are  to  be  attributed  to  reason,  from  those 
which  proceed  from  instinft. 

Life)  we  must  believe  to  be  nothing  else  than 
cons^ous  perception ;  either  knowledge  or  sense. 
How  then  can  a  living  nature  be  without  na- 
tural knowledge  ?  For  if  all  knowledge  comes 
fk)m  without,  life  itself  must  do  so,  if  know- 
ledge be  life.  Life  is  an  internal  principle  of 
perception,  which  can  never  be  without  the  in- 
ternal seeds  and  principles  of  knowledge,  or  of 
sense.  But,  not  to  insist  too  much  upon  ab- 
straft  ideas :  man,  at  his  first  coming  into  the 
world,  is  feeble,  helpless,  and  entirely  devoid  of 

YOL.  III.  L  knowledge; 
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knowledge  ;  that  is,  his  senses  are  not  yet  devc* 
loped.  By  exercise,  these  unfold,  and  are  per- 
fe<5ted.  In  the  early  parts  of  life,  instindt  alone 
regulates  his  aftions.  It  is  not  owing  to  learn- 
ing, or  to  experience,  that  infants  apply  them- 
selves to  theif  mother'6  breasts ;  that  they  put 
things  to  their  mouths;  or  that  they  extend 
their  hands  to  such  objedts  as  please  them.  It 
b  not  reason  which  teaches  them  to  shrink  from 
fire,  when  they  first  feel  it  to  bum  them.  When 
hungry  or  thirsty,  hpw  came  they  to  know 
that  eatii^  and  drinking  would  satisfy  their 
cravings  ? 

This  problem,  I  should  apprehend,  cannot 
be  solved  by  those  who  would  deduce  every 
thing  from  reason  and  experience.  With  such 
fa<5titi6us  reason,  but  without  instind,  the  hu- 
.man  race  had  perislied.  But,  it  is  said,  the  in- 
fant imitates  the  animals  by  which  it  is  sur- 
rounded. Let  us  suppose  this,  is  it  not  evi* 
dent  that  this  propensity  to  imitation  must  be 
innate,  and  prior  to  all  knowledge;  and  how 
came  he  by  this  propensity  to  imitate  }  Beside^ 
does  not  this  theory  ascribe  to  man  a  knowledge 
he  could  not  have  as  yet  acquired,  a  knowledge 
of  the  physical  relation  between  his  nature  and 
the  nature  of  other  animals  ?   A  knowledge,  like* 

wise^ 
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wise,  which  could  enable  him  to  judge,  while 
imitating  the  goat,  of  the  propriety  of  following 
her,  while  brouzing  on  the  tendrils  of  the  vine, 
and  not  when  she  cropt  the  hemlock ;  for  other- 
wise he  would  have  found  a  poison,  where  he 
sought  a  food  ?  ^ 

Birds,  beasts,  reptiles,  inseds,  in  short,  the 
wh(de  animated  creation,  have,  as  soon  as  born, 
an  intuitive  knowledge.  Have  they  innate  ideas, 
and  shall  man  be  denied  them  ?^  Locke  allows 
the  soul  to  be  a  rational  intelligent  principle ; 
and  endeavours  to  shew  how  a  rational  soul, 
which  has  a  natural  principle  of  understanding, 
can  form  its  own  notions,  without  any  natural  or 
connate  ideas.   Now,  I  can  no  more  understand 

« 

how  a  soul,  which  has  no  rational  ideas,  should 
have  any  principle  of  reason  or  thought,  and 
therefore,  should  ever  absolutely  think,  than  I 
can  how  that  which  has  no  natural  heat  should 
ever  warm  or  burn :  for  the  principle  and  the 
a£):  are  of  the  same  kind ;  and  that  which  can 
think,  must  have  some  natural  thoughts  or  ideas, 
which  can  be  brought  in  to  ad,  and  are  the  na- 
tural seeds  and  principles  of  thinking. 
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The  kw  of  God  is  written  on  our  hearts ;  not 
indiscriminwitely,  indeed,  and  on  all  hearts  alike, 
otherwise  there  would  be  no  dissimilarity  in  the 
ideas,  and  in  the  opinions  of  the  several  nations 
of  mankind^  Men,  in  such  case,  would  be  like 
other  animals,  born  with  certain  instinftive  fa- 
oultieSj  and  never  be  enabled  to  get  beyond 
them.  But,  we  know  that  soils  which  are  to  be 
improved  by  cultivation,  are  various.  The  earth 
IS  not  every  where  alike,  and  every  where  ca- 
pable of  the  same  products  ;  neither  is  the  mind 
and  the  intelledt  of  man.  In  these  soils,  how- 
ever, are  the  seeds  and  the  principles  of  know- 
ledge. They  are  those  connate  germs  which 
grow  into  intellcft,  and  burst  into  thought. 
This  climate  and  this  situation  are  the  best 
adapted  to  the  peach  and  to  the  neftarine  ;  that 
climate  and  that  situation  are  the  best  adapted 
to  the  cocoa  and  to  the  tamarind.  Material  sub* 
Stances  like  these  are  readily  propagated,  though, 
at  the  same  time,  they  must  have  had  an  exis- 
tence with  the  origin  of  things.  So  is  it  with 
the  immaterial  intelleft  or  mind.  Mental  fruits 
are  the  result  of  care  and  culture.  The  know- 
ledge  transplanted  from  one  mind  to  another,  is 
merely  the  acquirement  from  cultivation ;  from 
a  cultivation  of  principles^  which  must  have  had 

their 
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their  being  co-ordinate  with  the  creation  of  the 
more  material  parts  of  the  human  frame. 

No  true  notion  is  to  be  formed,  but  what  is 
founded  in  some  connate  idea.  All  eternal  ve- 
rities, which  have  a  necessary  or  immutable 
truth,  whether  they  be  first  principles  and  max-' 
ims  of  reason,  whether  they  be  abstrafted  and 
intelligible  ideas  of  some  real  things,  or  whether 
they  be  necessary  and  unavoidable  conclusions  of 
reason, — are  innate.  All  men  are  sensible  they 
do  not  make  such  notions,  as  always  were,  and 
always  will  be  true;  and  yet  in  these  consists 
the  certainty  of  our  knowledge,  and  that  uni- 
versal consent  which  is  in  mankind ;  both  of 
which  would  be  impossible,  had  men  the  making 
of  their  own  notions.  We  readily  acknowledge 
3uch  truths  as  soon  as  we  see  them,  as  the 
eye  acknowledges  the  presence  of  light  and  co- 
lours, and  their  influence.  All  men  who  see 
them,  sec  them  the  same  ;  which  is  the  only 
universal  consent  we  can  urge,  to  prove  any 
thing  natural  or  innate.  All  eternal  truths, 
therefore,,  had  a  being  before  our  minds  saw  or 
discovered  them.  Demonstrations  of  mathe- 
matics, and  the  powers  of  numbers,  always  were, 
and  always  will  be  true  and  real  ideas  of  some- 
thing possible  to  be,  whether  we  see  or  know 

L  3  them, 
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them,  or  not.  In  a  word,  those  ideas  and  na- 
tions, which,  as  soon  as  we  perceive  them,  by 
what  means  soever  discovered,  and  which  wc 
see  to  have  a  necessary  and  eternal  truth,  are 
evidently  truths  and  ideas  not  made  by  us,  but 
merely  found  out,  and  treasured  up  in  our  in- 
telledt.  Nothing  can  warrant  the  assertion,  of 
the  mind's  having  a  power  to  make  an  idea  or 
notion,  which  as  soon  as  it  has  made,  it  must 
acknowledge  to  be  eternal,  and  therefore  never 
made.  * 

There  are  no  ideas  in  the  universe,  but  ei- 
ther in  the  eternal  or  in  created  minds.  Ideas 
and  notions  can  subsist  only  in  mind,  -f-  If, 
therefore,  there  be  no  ideas  but  those  of  mind, 
we  can  find  those  ideas  6nly  in  our  minds ;  and 
if  they  are  to  be  found  there,  and  no  where  else, 
they  must  be  innate.  It  is  as  credible,  and  aa 
intelligible,  surely,  that  we  should  have  know- 
ledge by  innate  ideas,  as  tliat  we  should  have 
instindt  by  innate  sensations.  But,  the  fad  most 
probably  is,  that  it  is  the  soul  only  which  sees, 
hears,  and  feels,  as  well  as  understands.  This 
represents  the  soul,  indeed,  as  a  true  microcosm^ 
or  intelledual  image  of  the  world,  imbued  with 
oil  those  principles  and  germs,  which,  though 

not 
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not  adual  knowledge,  are  yet  of  the  capacity  of 
knowing,  because  they  are  capable  of  being 
brought  into  adion. 

Upon  -the  whole,  so  very  dissimilar  to  a  rasa 
tabula,  is  the  mind  of  man,  that  I  cannot  but 
look  upon  it  as  a  most  beautiful  and  convenient 
strufture,  with  all  its  necessary  furniture  and 
utensils  arranged  in  their  proper  places.    At  first 
its  doors  and  windows  are  shut  up ;  all  is  dark 
within,  and  reason^  its  owner  and  inhabitant,  lies 
asleep.     As  soon,  however,  as  it  is.  thrown  open 
to  the  outward  light,  reason  begins  to  rou$e 
by  d^ees,  and  look  about  her,  yet  knows  not 
the  uses  of  the  apartments  or  the  furniture,  till 
she  is  taught  their  convenience  and  fitness.     In 
ignorance,  indeed,  she  comes  into  the  world,  and 
what  is  worse,  prone  to  rude  and  wild  passions. 
But,  she  soon  learns  to  know  herself,  and  to 
make  the  use  pre-ordained  by  the  Creator  of  the 
Universe,  for  such  inestimable  gifts.   Experience 
and  culture  at  length  bring  her  to  a  full  know- 
ledge of  her  endowments,  and  of  the  boundless 
gratitude  she  owes  to  him  from  whom  they  have 
been  derived.     And  here  I  feel  myself  on  firm 
ground.  Diogenes  Laertim  says,  Plato  left  abso- 
lute certainty  to  the  Gods,  and  to  the  children  of 
the  Gods,  and  contented  himself  with  humble 

L  4  probability 
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probability.  Pythagoras  did«  the  same  before 
him.  "  For  God  alone,"  says  he,  "  knows  every 
thing,  and  man  merely  conjeftures."  -  They 
both  were  right :  yet  I  confess  I  feel  no  propen- 
sity to  scepticism,  much  less  to  withhold  the  de- 
claration of  my  belief,  when  what  appears  to  me 
in  certainty*  is  before  me ,  and  nothing  in  my 
judgment  can  be  more  certam,  than  that  maa 
comes  into  being  with  an  intcUcdual^  as  well  as 
a  coipore^  capacity* 


LET- 
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Men  resign  their  judgment  to  the  autho- 
rity of  the  tyrant  Custom,  and  embrace  things 
implicitly,  as  they  are  established  by  general  con- 
sent. We  neither  turn  to  the  right  nor  to  the 
left,  to  deliberate  or  investigate.  We  account 
that  most  clear,  which  is  most  confidently  said^ 
Custom,  in  short,  is,  in  almost  every  instance,  so 
overbearing,  as  to  outface  reason,  and  the  ablest 
men  are  often  its  most  determined  idolaters  • 

All  men,  it  is  true,  with  respeft  to  first  prin- 
ciples, are  as  much  philosophers  as  Plato,  Des 
Cartes,  or  Locke.  In  an  affair  of  manifest  expe- 
rience, and  of  a  sentiment  immediately  obvious 
to  the  first  motions  of  the  soul,  and  common  to 
all  mankind,  all  men  in  this  resped  are  philoso- 
phers. So  that  a  philosopher,  when  nature  and 
common  sense  are  in  question,  is  only  as  one 
opposed  to  a  million  or  other  philosophers, 
But>  in  matters  acquired  by  reason  and  argu- 
3  ment. 
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ment,  and  where  partioilar  refletftions,  not  made 
by  every  person,  are  required,  here,  indeed,  he 
may  deserve  more  credit  than  another.  *  And 
yet  from  what  we  have  seen  from  some  cele- 
brated metaphysicians,   we  are  not  altogether 

•  warranted  in  yielding  such  supremacy.  I  may 
be  obliged  to  acknowledge  that  which  is  false, 

Ifer  that  which  is  true  ;  but  a  sophism  is  not  to 
be  forced  upon  my  understanding  for  a  proo£ 

To  damn  a  man  for  bad  reasoning,  is  absurd* 
At  the  same  time  infallibility  should  not  be  too. 
hastily  admitted,  for  it  unavoidably  leads  to 
error.  The  old,  but  opposite  systems  revived 
by  Locke,  and  Berkley,  ha,ve  each  had  their 
admirers ;  but  each  have  had  their  fall  under 
the  superior  eneigy  of  common  sense.  Nor  i$ 
it  probable  they  will  hereafter  be  very  pertina- 
ciously insisted  upon.  The  junftioh  of  an  im- 
material with  a  material  substance,  is  the  belief 
of  the  world  at  large  :  and  therefore  all  matter^ 
or  all  spirit,  are  dodrines  that  will  not  be  ere** 
dited,  at  least  by  the  majority  of  mankind. 

Among  researches,  however,  of  this  nature, 
tbe  very  singular  though  not  novel  idea  has 
sprung  up,  that  even  language  is  not  natural  to 

man; 

•  Baffler. 
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man ;  that  the  faculty  of  speech  is  not  the  gift 
of  nature  to  man,  but,  like  many  others,  is  ac- 
quired ;  and  that  in  fa6t,  man  was  at  first  an 
innocuous  frugivorous  animal,  feeding,  as  mon- 
keys, upon  the  fruits  and  the  v^tables  of  the 
earth,  until  at  last  he  became  carnivorousy  and 
then  felt  delight  in  slaughter  and  blood.  * 

It  is  somewhat  severe  upon  poor  human  na- 
ture, that  we  are  obliged  to  support  the  existence 
of  her  undoubted  prerogatives,  by  reference  and 
comparison  to  those  of  other  animals,  whose  rank 
is  evidently  inferior  in  the  orders  of  the  creation. 
Thus,  innate  reason  would  not  be  allowed  us, 
unless  it  bordered  so  closely  upon  innate  instinft. 
Nor  would  speech  be  admitted  to  be  natural  to 
man,  were  it  not  demonstrable,  that  various 
other  creatures  have  the  intuitive  faculty  of 
conveying  their  sentiments  to  each  other,  through 
the  medium  of  sound.  Democritus,  who  laughed 
at  all  things,  held,  that  men  had  learnt  most  of 
their  arts  from  dumb  creatures :  as  that  the  spi- 
der taught  us  to  weave,  the  swallow  to  build, 
the  nightingale  to  sing,  and  different  quadrupeds 
to  comprehend  the  art  of  physic.  "  What  dis- 
cipline,'* says  he,  "  is  there  not  to  be  leamt 
from  bees  ?    What  prudence  from  ants  ?   and 

what 

^  Monboddo* 
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what  dear  discrimination  from  cats,  dogs,  em«> 
mets,  and  mice  ?" 

But  is  it  not  too  degrading,  is  it  not .  almost 
ii^r^titude  to  the  ahnighty  Author  of  our  na- 
ture, to  reduce  the  first  of  his  terrestrial  beings 
to  an  inferior  degree  of  created  intellect  ?  To 
believe  that  the  understanding  the  most  compre- 
hensive, is  the  least  informed  ?  Or  that  man, 
who  even  dares  to  look  up  to  God  himself,  and 
to  scrutinize  the  phenomena  of  the  universe,  is 
yet  thrown  into  existence  with  so  miserable  a  por- 
tion of  endowments,  as  to  be  under  the  necessity 
of  learning  from  inferior  animals  the  most  com- 
mon, if  not  instinftive  exertions  essentially  useful 
to  nourishment,  to  propagation,  and  to  life  ?  . 
**  Man,"  says  Montaigne,  ♦'  is  the  only  out-» 
cast  and  forsaken  creature  upon  earth ;  having 
nothing  to  cover  or  arm  himself  with,  but  what 
he  despoils  from  others ;  whereas  nature  herself 
has  clothed  and  fortified  all  other  creatvires  with 
hair,  wool,  stmgs,  horns,  scales,  feathers,  talons> 
claws,  teeth,  &c.  instru6ling  them  in  every  thing 
necessary  for  their  preservation,  as  to  swim,  to 
run,  to  creep,  to  fly,  &c.  But,  man  can  neither 
feed,  speak,  nor  shift  for  himself,  unless  taught 
by  others. 

Man> 
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Man,  in  the  ravage  and  uncultivated  state, 
is,  I  acknowledge,  in  th6  lowest  and  least  im- 
proved condition  of  human  nature ;  and  in  that 
which  approaches  nearest  to  the  brflte  creation. 
But,  I  see  no  reason  thence  to  conclude,  that 
this  is  the  natural  state  of  man.  The  very  re- 
verse is  evident.  It  is,  I  allow,  the  general 
point  at  which  philosophers  chuse  to  commence 
the  history  of  their  species.  But,  to  suppose 
men  to  be  out  of  their  natural  state,  as  soon  as 
they  begin  to  forrh  plans  of  government,  and  to 
invent  the.  xiseful  and  ornamental  arts  of  life,  is 
as  irrational,  as  to  suppose  ants  out  of  their  na- 
tural state,  when  they  store  up  their  hoards  for 
winter;  or  bees,  when  they  construft  combs  for 
their  honey. 

We  know  nothing  but  from  effects.  The 
principles  themselves,  and  their  manner  ,of  ope- 
ration, are  totally  unknown  to  us.  Were  we  to 
judge  only  from  the  appearances  of  uncultivated 
man,*  we  might  be  apt  to  embrace  the  opinion 
of  Diodorus  Siculus,  that  the  first  of  our  species 
lived  in  woods  and  caves,  in  a  manner  similar 
to  beasts,  and  uttered  only  inarticulate  sounds. 
But,  it  is  not  perhaps  possible  to  form  a  judg- 
ment more  contrary  to  faft.  Does  not  the  na- 
ture of  all  animals,  beasts  and  birds,  shew  us, 

they 
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they  have  all  of  them  a  natural  untaught  Ian-- 
guage,  not  consisting,  of  confused  sounds,  but 
altogether  distinft,  by  an  articulate  difference, 
and  highly  intelligible  to  every  one  of  the  same 
species.  ?  ,  If,  therefore,  the  nature  of  things  will 
allow  us  to  suppose,  that  man  was  created  as 
perfe<ft  in  his  kind,  as  other  animals  were  m 

theirs,  then  the  nature  of  things  will  oblige  us 

• 

to  af&rm,  that  the  first  of  mankind  had  from 
nature  an  untaught  language,  intelligible  to 
themselves,  and  suitable  to  the  end^of  thdr 
creation. 

In  researches  into  the  feculties  of  man,  as  in 
every  other  kind  of  research,  the  sublimest  ge- 
nius, and  he  who  dives  the  deepest,  will  disco- 
ver nothing  but  what  existed  before  ;  nothing 
but  what  may  be  unequivocajly  traced  in  exem- 
plars in  nature;  in  short,  nothing  but  what 
must  incontestibly  prove  to  us,  we  are  not  cre- 
ators, but  merely  discoverers.  In  the  review  of 
this  globe,  and  even  in  the  more  familiar,  aa 
well  as  in  the  more  involved  and  complicated 
subje&s,  we  evidently-  appear  to  have  been  imi- 
tators ;  to  have  commenced  wen  what  is  called 
invention,  by  copying.  Are  we,  therefore,  as 
to  language,  to  conclude,  that  something  was 
not  originally  established?  Though  spiders 
taught  us  to  fabricate  our  garments — though 

birds 
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kktds  taught  us  to  re^u:.  coverings  to  shelter  us 
firom  the  inclemency  of  the  elements ;— and 
^ough  ants  and  bees  taught  us  to  gather  intp 
society,  and  to  be  industrious  and  provident ; 
yet,  which  among  all  the  classes  of  animated  be- 
ings could  have  instrufted  us  in  speech,  or  in 
the  wonderful  power  of  the  combination  of 
words  ?  The  elephant,  though  a  sagacious  ani- 
mal,  does  not  understand  logic.  The  canine 
!race,  though  they  may  be  mechanically  taught 
their  lett^,  cannot  be  made  grammarians ! 

Aninials,  it  is  certain,  have  some  senses  of 
exquisite  acuteness  i  but,  it  is  worthy  of  remark, 
that  the  degree  of  excellence  in  the  senses,  fol- 
lows not  the  same  order  in  the  brute,  as  in  the 
humin  species.  The  sense  most  analogous  td 
thinking,  is  that  of  touch ;  and  this  sense  is 
more  perfeft  in  man  than  in  other  animals* 
The  sen^e  of  smelling,  that  universal  organ, 
which  perceives  objedls  not  only  where  they  are, 
but  where  they  have  been,  is  most  analogous 
to  instinft  and  appetite ;  and  the  brute  enjoj^s  it 
in  a  superior  degree.  ITence  man  should  excel 
in  knowledge,  afld  the  brute  in  appetite.  In 
man,  the  fir^t  sense  for  excellence  is  touchln'j, 
and  smelling  is  the  last.     In  the  brute,  the  sense 

of  smelling  is  the  first,  and  that  of  touchiiig  is 

tlie 
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the  last.  Thus  we  see  the  invincible  aversioa 
which  brutes  have  to  certain  aliments,  and  their 
natural  appetite  for  such  as  correspond  to  their 
constitutions.  But  man,  if  he  were  not  in- 
strufted,  would  eat  the  fruit  of  the  mancineUa 
like  an  apple,  and  helmock  like  asparagus.  * 

In  a  rude  and  savage  state,  with  a  precarious 
subsbtence,  exposed  to  the  vicissitudes  of  the 
seasons,  and  the  fury  of  wild  beasts,  man  is,  in- 
deed, an  objeft  of  pity.  Ignorant  of  architec- 
ture, of  agriculture,  of  commerce,  and  of  all 
the  numerous  arts  which  depend  upon  the  me- 
chanic powers,  he  exists  in  the  desart,  comfort- 
less and  unsocial,  little  superior  in  enjoyment  to 
the  lion  and  tyger,  but  much  their  inferior  in 
strength  and  in  safety.  Notwithstanding  this, 
such  animals,  though  trained,  are  destitute  of 
those  divine  attributes,  thought  and  refle<5ti6n. 
They  are,  indeed,  conscious  of  their  present 
existence  ;  but  they  have  no  knowledge  of  that 
e:)cistence  which  is  past.  They  have  sensations, 
but  they  want  the  faculty  of  comparing  them,  or 
of  forming  any  connefted  series  of  ideas.  They 
are  capable  of  pleasure  and  of  pain,  but,  they 
have  no  knowledge  of  good  or  evil,  however  they 
may  feel  the  distinftion. 

I  acknow* 
•  Buffon. 
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I  acknowledge  the  absurdity  of  the  doftrine, 
that  inferior  animals  arc  merely  automatons^  or 
that  they  are  altogether  material ;  while  at  the 
same  time  they  are  contradidtorily,  I  think,  al- 
lowed sensations.  Matter  cannot  have  intellec- 
tual perception.  It  does  not  appear  that  God 
has  yshered  them  into  the  world  simple  ma- 
chines. Other  bodies  in  nature  continue  at- 
tached to  the  spot  where  they  took  their  exis- 
tence J  they  have  nothing  to  search  after,  they 
have  nothing  to  fly  from.  The  heat  of  the 
earth  is  sufficient  to  transmit,  through  theirparts, 
the  juices  which  are  allotted  to  nourish  them. 
They  have  apparently  no  organ  to  judge  which 
is  the  most  suitable  spot ;  they  do  not  seledt  and 
chuse ;  they  vej^etate.  But  animals  watch  over 
thiir  own  preservation  ;  they  move  at  \yill,  they 
^ize  what  is  proper  for  them  ;  and  throw  away 
and  rejedt  that  which  is  otherwise.  Their 
senses  are  even  capable  of  improvement.  Art 
and  habit,  through  the  aid  of  man,  bestow  on 
them  uncommon  perfection.  For  instance,  birds 
pSLa  be  instrudled  to  sing,  and  to  repeat  words ; 
and  no  one  can  deny,  that  the  ardour  of  the  dog 
for  the  chace,  is  to  be  increased. 

The  nature  of  brutes,  however,  cannot  be  im- 
proved to  any  what  we  call  rational  purpose. 
yof.  Ill,  M  Nor, 
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Nor,  though  they  can  be  brought  to  the  imitation 
of  sound,  and  even  to  that  of  articulation,  can 
they  ever  be  made  to  comprehend  the  sense,  or 
to  have  the  least  conception  of  the  complex  ideas, 
which  the  words  they  pronounce  excite  in  their 
instruftors .  In  their  attachments,  it  is  true,  and 
in  their  tradableness  and  docility,  they  shew  an 
intelleftual  po\ver  of  seleftidn  ;  and  a  memor}', 
which  keeps  them  to  the  prescribed  limits  of 
their  duty.  Moreover,  though  man,  in  his  en- 
lightened state,  and  when  assisted  by  wisdom, 
has  an  universal  knowledge  on  accoimt  of  his 
universal  wants  ;  yet  there  are  some  instances,  in 
which  the  instindive,  or  half-reasoning  faculties 
of  brutes,  appear  even  superior  to  the  sublimest 
acquirements  of  mankind.  While  the  acade^ 
mies  of  Europe  propose  allurir^  rewards  for  the 
discovery  of  the  longitude,  do  not  birds  of  pas- 
sage traverse  the  boundless  ocean,  certain  of  their 
track,  and  innately  ascertained  of  their  latitude 
and  longitude  ?  In  their  annual  emigrations, 
what  progress  do  they  not  make  over  seas  and 
over  kingdoms  !  How  miraculously  do  they  not 
support  themselves  in  order  and  discipline, 
through  such  a  tedious  and  unbeaten  route  1 

And  this  faculty  is  general,  as  arc  all  the  fa- 
culties of  birds  and  beasts.      Each  distinft  tribe 

has 
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has  its  peculiar  and  predominant  feature.  On 
every  individual,  is  the  same  instinftive  ability 
imprinted.  In  China,  the  swallow  builds  as  in 
England.  In  Persia,  the  silk-worm  labours  as  in 
Italy".  Animals  can  even  speak  gnd  understand 
each  other  j  an  i  their  language  has  a  simplicity, 
which  is  wanting  to  ours.  Each  species  has  an 
uniform  idiom,  always  the  same,  in  all  ages,  and 
in  all  countries  of  the  world.  Whereas  ours,  we 
know,  is  not  only  distind:  for  each  people,  but, 
each  distinction  is  continually  fluctuating.  Night" 
ingaies  and  Canary  birds  sing  (or  speak,  which  is 
the  same  thing)  precisely  in  the  same  terms  their 
ancestors  did  before  the  deluge.  Not  that  I  will 
presume  to  say,  the  serpent  had  in  former  days 
a  long  conversation  with  Eye ;  or  that  Balaam's 
ass  spoke  to  his  master  j  much  less  repeat  tho 
fable  of  Achilles's  horses.  For,  the  one  bemg 
allegorical,  and  the  other  imaginary,  prove  no? 
thing  in  the  order  of  nature.  *  But  observe  the 
dove  with  his  companion.  What  a  language  of 
love,  tenderness,  and  expression  !  See  the  spar- 
row how  h(j  scolds  his  mate,  when  she  plays  fhe 
coquet.  Look  ajt  the  morning  hera}d,  the  cock, 
how  he  struts  before  his  seraglio,  and  loudly 
bids  defiance  to  his  rivals  who  arc  abroad, 
i*ook  at  the  little  wren,  how  he  knows  his  wife's 

M  ?  voic? 

f  J^ang.  de  B^te^t 


l8o  LETTER   LVI. 

voice,  when  she  calls  upon  him :  how  he  ran- 
sacks the  country  for  her  at. her  desire,  while  she 
watches  her  nest :  how  he,  in  all  the  endearments 
of  domestic  familiarity,  holds  converse  with  her 
from  a  neighbouring  bough,  while  she  incubates 
her  eggs.  Is  not  this  a  positive  and  an  intelli- 
gible articulation  of  sounds  ?  It  is  not,  indeed, 
branched  out  and  complicated,  as  our's  is.  But 
yet,  it  is  not  without  its  advantages.  The  little 
chatterers,  it  is  true,  cannot  abundantly  vary 
their  strains,  but  yet  they  can  speak  to- the  pur-* 
pose,  and  always  with  a  knowledge  of  their  sub- 
jeft .  What  is  more,  they  must  always  speak  truth, 
and,  even  in  love,  be  honest. 

Let  us,  however,  still  look  a  little  farther.  Wc 
speak  every  day  to  animals,  and  they  under- 
stand us  The  shepherds  are  understood  by  the 
sheep ;  the  drivers  are  understood  by  the  oxen. 
How  quick  is  the  comprehension  of  the  elephant ; 
how  well  does  the  hunter  understand  the  lan- 
guage of  his  rider.  When  I  call  my  dog,  he 
runs  to  me.  When  I  flatter  him,  he  caresses  me. 
When  I  menace  him,  he  flies  me.  When  I  com 
mand  him,  he  obeys  me.  Is  not  here  every  un- 
equivocal sign  of  apprehension ;  and  am  I  not 
consequently  warranted  in  concluding,  that  this 
animal  is  capable  of  understanding  certain  com- 
binations 
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binations  of  sound  ?  Many  animals  are  made  to 
live  in  society,  and  others  to  live  in  at  least  a 
state  of  domestic  agreement,  for  instance,  male 
with  female,  and  with  their  little  ones  as  a  family, 
until  the  offspring  shall  be  reared  and  educated. 
Now,  of  what  benefit  can  we  conceive  this  to 
be,  unless  there  be  one  common  and  certain 
mode  of  communication,  which  shall  be  clearlv 
understood  by  each  member  of  the  community? 
If  they  be  not  allowed  to  understand  each  other, 
how  can  it  be  supposed  their  society  can  exist  ? 
Observe  the  beavers  :  these  animals,  to  preserve 
themselves  in  security  and  concealnient,  lodge  in 
cabins  of  earth,  which  they  construft  upon  piles 
on  the  banks  of  lakes,  with  most  admirable  dex* 
terity.  Thpse  cabins  they  build  in  federal  con* 
cert.  Thirty  and  forty  engage  in  the  same  enter- 
prize.  They  pitch  upon  the  ground.  Some  go 
to  the  woods#  and  fell  down  trees ;  others  get 
the  timber  home.  Some  are  masons,  others  are 
carpenters.  Can  a  plan  so  evidently  determined 
upon  with  deliberation,  and  so  accurately  fol- 
lowed up  and  executed,  be  supposed  to  have 
proceeded  from  animals  who  could  not  speak, 
and  who  could  not  commimicate  their  thoughts 
through  the  medium  of  sound  ?  Remember 
what  is  said  of  the  Tower  of  Babel.  The  means 
employed  by  God  to  destroy  that  senseks  projeft, 

M  3  was 
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was  to  give  them  a  confusion  of  tongues  i  *the 
workmen  having  at  once  forgotten  the  common 
language  which  they  spoke  before,  and  not  being 
able  to  understand  one  another,  could  no  longer 
aft  in  concert,  and  consequently  were  obliged 
to  abandon  their  labours*  I  co  not  hefe,  how- 
ever, pretend  to  say,  that  the  different  languages 
of  animals  are  to  be  understood,  or  that  dic- 
tionaries of  them  are  to  be  compiled  ;  much  less 
that  we  should  ever  be  able  to  discuss,  with  their 
Jearned  dodtdrs,  theses  in  morals  or  in  pbiloso- 
phy* 

"  In  the  happy  comhie>-ce  of  the  first  of  the 
human  race,"  says  Rousseau,  "  no  more  neces- 
sity existed  for  a  combination  of  words,  than 
there  is  at  this  moment  among  monkies  or 
crows.  Inarticulate  sounds,  gesticulations,  to- 
gether with  an  innate  propensi^^  to  the  imi- 
tation of  other  beings,  were  all  that  were  pos*- 
sessed  by  the  children  of  huTianity.  Man,  in  a 
state  of  nature,  had  no  need  of  language,  nor 
even  of  the  faculty  of  reason*  Savage  and  stu- 
pid, he  had  nothing  but  an  animal  existence 
to  preserve  ;  an  existence  that  was  yet  more  hap-^ 
py  than  that  which  results  from  civilization  and 
instrudlion.  The  ouran-oiitang  was  man,  in  his 
highest  felicity*     When  we  came  from  the  hand 

of 


LETTER   LVI.  183 

t5f  nature,  we  were  all  well,  we  were  all  good 
and  happy ;  for  we  were  all  stupid  and  savage  as 
the  bear.  In  process  of  time  came  civilization, 
and  with  civilization  came  misery,  with  arts  and 
sciences,  and  a  certain  and  unequivocal  damna- 
tion to  mankind.  "  Not  so"  however,  altoge- 
tlier,"  say^Boulanger :  "  we  are  indeed  wretched, 
but  it  is  not  from  our  emancipation  from  dulness 
and  brutality,  that  we  are  so ;  it  is  because  terror, 
at  the  submersion  of  the  earth,  instituted  reli- 
gion ;  and  from  religion  has  arisen  envy,  hatred, 
malice,  and  all  uncharitableness."  These  two 
men,  thus,  if  we  believe  their  own  expressions, 
dipped  deeply  in  the  book  of  nature ;  the  book 
which  never  leads  astray.  But,  Gebelin  dipped 
in  the  book  of  nature  also,  and  he  saw, 
that  both  of  them  had  erred  from  the  ways  of 
truth,  and  were  deceived.  Damnant  quod  non 
iutelliguHt  *  "  We  arc  indeed  born  stupid  and 
miserable,"  says  Gebelin,"  "  and  that  from  ne- 
cessity,- in  the  great  order  of  things;  but  we  have  a 
proneness  to  perfedibility :  we  have  an  instind  ca- 
pable of  improvement ;  and  in  tliis  respcdt  we  cer- 
tainly are  different  from  brutes."  Now,  what  is 
the  real  dodrine  of  these  three  philosophers  ? 
Rousseau  teaches,  that  misery  comes  from  the 
cultivation  of  the  understanding.      Boulangcr 
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teaches,  that  misery  comes  from  the  cultivation  of 
religion ;  and  Gebelin,  that  without  the  culti- 
vation of  both  one  and  the  other,  we  are  inevita- 
bly wretched. 

How  such  inferences  are  to  be  deduced  froni 
the  general  appearance  and  order  of  things,  we 
shall  not  stop  to  enquire  at  present.  "  I  am 
perfuaded,"  says  Monboddo,  *  that  the  beaver 
did  from  experience  and  observation,  (the  old 
teaching  the  young)  learn  the  architecture  of  his 
dike  and  his  hut,  as  we  have  learned  our  archi- 
tedture  and  other  arts."  Other  wtiters  main- 
tain, that  instinft  in  beasts  is  preferable  to  rea- 
son in  man.  How  completely  does  it  direft  the 
bird  in  her  daily  labours,  till  her  nest  is  com- 
pleted !  Who  acquainted  her  that  she  was  to 
lay  any  eggs ;  that  a  nest  was  absolutely  necessary 
to  preserve  them  from  falling,  and  to  bring  them 
to  perfeftion  by  a  genial  heat ;  that  such  heat 
would  not  meet  in  one  center,  were  her  nest  too 
extensive;  and  that  all  her  young  would  not  have, 
house  room,  were  it  more  narrow  and  con  trad- 
ed ?  By  what  means  is  she  informed  of  its  due 
proportion  and  extent,  and  the  exad;  number  of 
her  future  progeny  ?  Who  has  regulated  her 
calendar,  that  she  may  calculate  her  time  aright^ 

and 
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tod  not  lay  her  e^  till  her  nest  is  finished  and 
ready  for  the  reception  of  them  ?  What  won- 
derful marks  of  contrivance  and  art  in  these  lit- 
tle habitations,  and  yet  they  have  no  instruments 
but  their  bills !  Again,  what  care  has  this  ac- 
tive, wandering,  restless  little  creature  to  her 
e^  !  Bidding  adieu  to  all  manner  of  pleasure, 
she  never  stirs  for  days  successively  from  her 
brpod ;  and  in  short,  carries  her  parental  tender- 
ness and  affedlion  for  them  so  far,  as  to  negle6t 
her  very  food.  Observe  the  conduft  of  a  mo- 
ther of  this  kind  with  a  brood  of  chickens  around 
her,  and  you  will  find  her  a  new  creature.  Her 
tenderness,  and  afFeftion  for  them  alter  her  very 
nature,  and  correft  her  imperfedtions  1  Before, 
she  was  voracious  and  insatiable  :  now  she  is  ab- 
stemious and  frugal.  If  she  casts  her  eyes  on  a 
grain  of  corn,  a  crumb  of  Thread,  or  any  things 
though  ever  so  inconsiderable,  that  is  capable  of 
division, — she  will  not  touch  the  least  portion  of 
it ';  she  gives  her  numerous  train  immediate  no- 
tice of  her  success  by  a  peculiar  call,  which  they 
all  understand.  They  flock  in  an  instant  around 
her,  and  the  whole  treasure  is  appropriated  to 
their  service.  Though  by  nature  timid,  and 
apt  to  fly  from  the  least  animal,  yet  when  march- 
ing at  the  head  of  her  little  troop,  she  is  a  he- 
roine^ is  fearless  of  danger,  and  will  fly  in  the 
2  face 
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face  of  the  fiercest  mastiflf..  Again,  let  me  ask 
what  is  it  informs  the  young  birds  of  passage^ 
that  ic  is  requisite  to  abandon  their  native  land, 
and  to  travel  into  a  foreign  country  ?  Wiio  is 
it  that  appoints  the  particular  bird  to  take  the 
charge  upon  him  of  assembling  their  grand 
council/and  of  fixing  the  day  of  their  departure? 

Have  they  any  charts  to  direct  them  in  their 

• 

course  ?  Have  they  any  knowledge  of  what 
islands  lie  in  the  way^  where  they  may  rest  and 
refresh  themselves  ?  Have  they  any  compass 
to  be  their  infallible  guide  to  the  coast  pro- 
posed, without  having  their  measures  discon- 
certed, either  by  accidental  rains,  adverse  winds^ 
or  long,  dark,  and  dismal  nights  ?* 

Tliis  is  all  marvellous.  But,  what  is  it  ?  Is 
it  reason,  or  is  it  instinft  ?  Whether  the  one 
or  the  other,  the  efFeds  seem  purely  the  same. 
Instinft,  indeed,  is  a  convenient  word ;  but,  as 
it  seems  without  a  distindt  meaning,  what  is 
instinft  ?  A  sentiment  not  reflefted  upon,  the 
principle  of  which  is  unknown  ;  a  blind  desire  ; 
an  un  weighed  taste;  a  mechanical  movement  of 
soul  which  forcibly  impels.  This  is  all  well 
for  the  schools ;  but,  were  I  to  give  it  a  name, 
I  certainly  would  not  distinguish  it  from  the 

faculty 
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faculty  of  reason :  of  reason,  indeed,  limited^ 
and  not  boundless  as  the  reason  of  man.  To  be 
ronvinced  of  truth,  we  must  first  know  error. 
Primus  autem  sapient i a  gradus  est^  falsa  intelli" 
gere.^  I  would,  therefore,  humbly  ask  those 
who  would  Lvel  every  thing  to  the  standard  of 
their  own  prejudices  and  caprice,  whether  the 
God  of  Nature  has,  from  the  beginning,  given 
to  all  his  other  works,  except  man,  that  degree 
of  pcrfedtion  which  is  essential  to  them  ?  And 
whether  it  is  becoming  in  man  to  charge  his 
Inaker  with  having  ncglefted  him,  while  he  la- 
vished distinguished  favours  on  the  inferior  or- 
ders of  the  creation  ?  The  bird  flies  through 
the  air,  the  fish  swims  in  the  water,  the  quadru* 
ped  bounds  over  the  earth,  the  tree  brings  forth 
its  fruit ;  the  sun,  the  moon,  the  planets,  in  a 
word,  the  universe  at  large,  moves  according  to 
the  prescribed  and  unerring  order  of  crea- 
tion ;  and  shall  man  alone  be  said  to  have  been 
doomed  to  an  unmeaning  silence,  and  to  a 
toournful  stupidity  ? 

Grod  has  dealt  with  the  human,  as  with  every 
other  race,  and  has  given  it  its  mode  of  exis- 
tence, and  Its  dispositions  and  manners  of  life. 
Man's  mixed  disposition  to  friendship  or  en- 
mity, his  reason,  his  use  of  language  and-arti- 

culate 
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culate  sounds,  like  the  shape  and  eredt  positlod 
of  his  body,  are  to  be  considered  as  so  many  at- 
tributes of  his  nature  :  they  are  to  be  retained 
in  his  description,  as  the  wing  and  the  paw  are 
in  that  of  the  eagle  and  the  lion  ;  and  as  diffe- 
rent degrees  of  fierceness,  vigilance,  timidity,  or 
speed,  have  a  place  in  the  natural  history  of 
different  animals.*  **  There  must  have  been 
society,*'  says  Monboddo,  *^  long  before  lan- 
guage was  invented,  and  not  only  that,  but  other 
arts  must  have  been  invented  before  this,  the 
most  difficult  one  was  found  out.  Not,"  but  that 
I  admit,  says  he,  "  there  can  be  no  language  with 
out  ideas,  and  that  there  can  be  no  ideas,  at  least  in 
the  human  mind,  without  abstraftion  :  for  men 
could  never  have  given  a  name  to  that  of  which 
they  had  no  idea ;  and  if  they  had  not  a  separate 
idea  of  any  thing,  as  distinguished  from  other 
things,  they  could  not  bave  given  it  a  separate 
name."  But,  how  has  this  notable  discovery 
been  made  ?     If  there  had  been  a  period  in  the 
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history  of  mankind,  when  language  had  not 
been  known,  how  came  the  knowledge  of  that 
state  of  degradation  to  have  been  handed  down 
to  us  ?  The  fad  of  the  want  of  language,  could 
only  have  been  made  known  to  posterity,  by 
means  of  language.    Unarticulated  or  unwritten 

intelleduai 
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intdledtual  ideas,  can  never  flow  down  through 
a  succession  of  ages.  Can  universal  intelligence, 
and  universal  dumbness  be  given  a  co-existence 
in  men,  and  in  no  other  race  whatsoever  ?  If 
mankind,  moreover,  had  not  a  natural  language, 
could  they  have  ever  invented  an  artificial  one 
by  their  reason  and  ingenuity  ?  All  artificial 
language  supposes  some  compadt  or  agreement, 
to  affix  a  certain  meaning  to  certain  jsigns. 
There  must  therefore  have  been'  compacts  or 
agreements  before  the  use  of  artificial  signs ;  and 
these  compacts  or  agreements  could  not  have 
been  without  signs  and  without  language.  Hence 
the  widest  necessity  of  a  natural  language,  be- 
fore any  artificial  language  can  be  invented.* 
Can  we  ask,  let  me  repeat  it,  was  the  eye  con- 
trived without  skill  in  optics,  or  the  ear  without 
a  knowledge  of  sounds  ?-}-  ' 

Philosophers  have  said,  there  is  a  greater  dift. 
ference  between  men  than  there  is  between  men 
and  beasts.  Granted,  but  with  very  many  and 
very  weighty  exceptions.  In  man,  as  well  as 
other  animals,  we  find  the  same  material  orga- 
ni^ed  body,  the  same  senses,  the  same  flesh  and 
blood,  and  the  same  motion.  But,  these  ana- 
logies are  external.  Do  the  internal  ones  as  ac- 
curately 
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curatcly  agree  ?  The  most  stupid  man  manages 
the  most  alert  and  sagacious  animal.  He  maket 
it  subservient  to  his  purpose  ;  and  this  by  means 
of  a  reason,  which  enables  him  to  projeft,  and 
to  aft  in  a  systematic  manner.  The  strongest 
and  most  sagacious  animals,  cannot  reduce  their 
inferior  tribes  to  a  state  of  servitude.  They 
indeed  devour  them.  Among  animals  th^e  is 
no  mark  of  subordination.  The  nature  of  man, 
therefore,  is  not  only  superior,  but,  likewise,  of 
a  different  kin  J.  Anipals  neither  invent,  nor 
improve  upon  any  thing  they  have  found  in- 
vented. If  they  were  endowed  with  the  power 
of  progressive  perfection,  the  present  race  of  bea- 
vers would  build  their  houses  with  tnorc  art  and 
solidity  than  their  progenitors.  With  us,  much 
time,  reiLdion,  and  patience,  are  necessai^';  be- 
fore the  meanest  of  our  arts  can  be  brought  tp 
maturity.  Every  other  species  of  animals  performs 
the  very  san^e  work,  and  in  the  very  same  >Vay.* 

It  is  alleged,  there  is  no  difference  between 
man  and  beasr,  but  in  the  external  form. 
**  Every  one  knows,'*  says  Mirabaud,  "  the 
embarrassment  which  animals  have  giveji  to  thp 
partizans  of  spirituality.  In  efTeft,  in  allowing 
thepi  a  soul,  they  feared  to  raise  them  to  a  Icvql 
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with  human  nature  ;  and,  on  the  other  hand,  in 
refusing  them  a  soul,  they  authorized  their  ad- 
versaries equally  to  deny  a^  soul  to  man,  Which 
would  level  him  with  the  brute."*  Bur,  this  al- 
legation  does  not  answer  the  boldness  with  which 
it  is  advanced.  Man,  we  see  clearly,  js  at  lease 
an  inventor  upon  earth,  for  he  fills  it  with  work$ 
which  God  never  placed  on  it.  Castors  build 
huts,  foxes  dig  holes,  and  birds  make  nests  ; 
no  more  must  be  required  of  them.  An  invin- 
cible and  uniform  impression  constantly  brings 
them  to  that  point ;  and,  without  complex  rea* 
soning,  still  inclines  them  to  produce  works 
which  never  vary.  If  they  did  reason  as  man, 
their  works  would  be  various  as  their  rational 

0 

operations.  But  man,  whtn  he  received  the  im- 
pression of  an  aftivity  that  makes  him  hate  in- 
aftion,  was  not  confined,  to  one  single  method  or 
iiianner  of  employing  himself.  He  waj  given 
over  to  his  own  unlimited  reasoning  and  counsel. 
He  searches^  he  tries,  he  deliberates,  he  com- 
bines; he  makes  new  observations,  new  pro- 
jects, and  new  works.  We  see  coming  from 
his  head  and  hands,  things  of  which  there  was  ijo 
model  in  nature  :  f  a  mill,  a  gun,  a  watch,  a 
poem,  a  code  of  legislation,  and  a  system  of 
philosophy.     That  we  can  descend  to  a  lower 
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State  of  human  nature,  is  indeed  true  :  we  can 
descend  to  the  wretched  native  of  the  comfort- 
less shores  of  Terra  del  Fuego.  But,  cannot  we 
again  rise,  and  contemplate  reason  with  the 
assistance  of  learning  and  science,  advancing 
through  the  various  changes  of  the  human  ca- 
pacity, one  soaring  above  the  other,  till  in  a 
Bacon  or  a  Newton,  it  attaips  the  summit  of 
sublunary  perfe^^ion  ? 

Right  reason,  from  the  beginning,  has  been 
the  rule  of  human  adtions.  Man  was  never 
worse  than  the  brute,  and  in  ^  stare  of  incom- 
municable mental  incapacity.  Nor  can  any 
thing  be  better  founded,  or  more  conclusive, 
than  the  opininion,  that  the  Author  of  all  Na- 
ture, having  given  to  his  different  creatures  4if- 
ferent  natures,  according  to  the  different  pur- 
poses for  which  they  were  designed  in  the 
scheme  of  his  providence,  and  every  one  of 
these  natures  including  its  own  peculiar  law, 
whether  that  of  instind  or  that  of  reason,  the 
most  rational  of  his  human  creatures  hath  irra- 
diated the  earth  from  time  to  time,  conform- 
ably to  his  almighty  preordination.  The  first 
of  our  species  were  thus  certainly  made  rational, 
and  endued  with  knowledge  by  the  immediate 
power  of  the  Deity.     All  the  philosophers  that 

the 
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the  world  ever  produced,  will  never  be  able  to 
account  for  the  origination  of  mankind  other- 
wise.    And  in  the  same  manner,  it  is  to  be  pre- 
sumed, they  were  gifted  with  the  primeval  use 
of  language.     For  if  the  frame  of  the  human 
body  cannot  give  the  soul  the  power  of  moving 
itself,  without  the  immediate  help  of  God,  much 
less  can  it  endue  the  saul  with  the  power  of  rea- 
soning.    The  artifices  of  the  bee,  and  the-ant, 
are  ascribed  to  the  wisdom  of  nature;  those  of 
the  human   intclledt,  to  an  incomprehensible 
growth.     The  rasa  tabula  will  not  'allow  us  to 
have  mental   ideas.     The  fashionable  modern 
philosophy  will  not   allow   us   tlie   faculty  of 
speech*     Thus,  man,  who  prides  himself  in  be- 
ing the  lord  of  the  creation,  comes  into  the 
world  in  a  worse  state  than    the  hedge-hog, 
without  either  ideas  or  language.      The  indivi- 
dual in  every  age,  it  is  said,  has  the  same  race 
to  run  from  infancy  to  manhood ;  and  every  in- 
fant, or  every  ignorant  person,  now,  is  a  model 
of  what  man  was  in  his  original  state.     He  en- 
ters on  his  career  with  the  advantages  indeed  pe- 
culiar to  his  age  ;  but,  his  natural  talent  is  pre- 
cisely the  same.     This  may  be  admitted  :  but, 
hear  Buffon.  *' The  beavers,"  says  he,  "afford 
perhaps  the  only  subsisting  monument  of  the 
ancient  intelligence  of  brutes ;.  for  as  man  has 
VOL.  III.  N  risen 
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risen  abifve  a  state  of  nature^  so  the.  other  am* 
mals  have  sunk  below  that  standard.  To  break 
a  branchy  and  to  make  a  suff  of  it ;  to  build  a 
hut,  and  to  cover  it  with  leaves  for  shelter ;  to 
colledt  hay  or  moss,  and  to  make  a  bed  of  these 
materials,  are  operations  common  to  the  animal 
and  to  the  savage.  The  beavers  build  huts,  the 
monkies  carry  staves,  and  several  other  animals 
make  commodious  and  neat  houses,  wl)ich  are 
impenetrable  to  water.  To  sharpen  a  stone  by 
fri<ftion,  and  make  a  hatchet  of  it,  to  use  this 
hatchet  for  cutting  or  peeling  the  batk  off  trees, 
for  pointing  arrows,  for  hollowing  a  vessel,  or 
for  slaying  an  animal  in  order  to  clothe  them« 
selves  with  its  skin,  to  make  bow-stringS  of  its 
sinews,  to  fix  the  sinews  to  a  hard  thorn  or  bone, 
and  to  use  them  for  needles  and  thread,— these" 
aire  not  comparable  to  what  is  observed  in  the 
beaver.  The  operations  of  these  animals  are 
the  fruits  of  wisdom  and  society.  Their  houses 
they  build  upon  piles  on  the  margin  of  the  wa- 
ter, with  two  openings,  the  one  to  the  land,  the 
other  to  the  water.  Some  are  from  eight  to  ten 
feet  in  diacnet^r,  of  three  and  four  stories,  of 
two  feet  in  thickness,  and  neatly  plastered  both 
within  and  without.  Each  cabin  has  its  maga- 
zine of  provisions.  The  village  of  these  cabins 
often  consists  of  twenty  and  fiye  and  twenty,  and 

each 
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cabin  has  from  two  to  thirty  inhabitants.  In 
case  erf  apprehension  from  inundations,  a  bank  is 
often  raised,  sometimes  not  less  than  an  hundred 
feet  long,  and  twelve  in  breadth  at  the  base. 
The  months  of  July  and  August  they  employ 
in  the  construction  of  their  tenements.  In  Sep- 
tember they  coUeft  their  provisions  of  bark  and 
wood ;  afterwards  they  enjoy  the  fruits  of  tlieir 
labour,  and  taste  the  sweets  of  domestic  happiness. 
They  pass  tc^cther  the  autumn  and  the  winter. 
About  the  end  of  winter  the  females  bring  forth, 
And  are  then  left  by  the  males,  who  retire  to  the 
coimtry  to  enjoy  the  pleasures  and  the  fruits 
of  the  sprii^.  They  return  occasionally  to  their 
cabins,  but  dwell  there  no  more.  The  mothers 
continue  in  the  cabins,  and  are  occupied  in  nurs- 
ing, protecting,  and  rearing  their  young,  who,  at 
the  end  of  a  few  weeks,  are  in  a  condition  to  fol- 
low their  dams.  The  females  then  make,  in 
their  turns,  excursions  into  the  country.  They 
assemble  not  again  till  autumn,  unless  their  banks 
or  cabins  be  overturned  by  inundations ;  for  in 
such  event  they  suddenly  colleft  their  forces,  in  or- 
der to  repair  the  breaches  which  have  been  made.* 

Live  the  Hottentots,  think  you,  in  so  com- 
fortable and  so  snug  a  manner  as  this  ?     It  is 

N  2  doubted 

•  Buffon. 
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doubted  whether  many  pai1:s  of  Europe  were  In  a 
better  degree  of  civilization  eighteen  centuries 
ago.  It  may,  notwithstanding,  be  remarked,  that 
however  extraordinary  this  picture,  it  is  neither 
singular,  as  relative  to  human  inferiority,  nor  en- 
tirely of  modern  fabrication.  Many  of  the  an- 
cients, I  will  not  say  the  wisest,  ascribed  to  brutes 
an  understanding,  and  a  degree  of  reason  of  the 
same  nature,  but  more  or  less,  indeed,  differing 
in  d^ree  from  that  of  man.  Hence,  the  ele- 
phant, they  conceived  a  miracle  ;  they  even  su- 
peradded to  intelledtual  powers  moral  virtues. 
Se  abluunt^  etpurificanty  dein  adorant  solem  etlunam. 
Cadavera  sui  generis  sepeliunt.  Lamentantj  ramos 
et  pulverem  injiciunt  supra  cadaver.  Sagittas  ex- 
trahunt  chirurgi  periti,  Elephas  est  animal  prox- 
imum  humanis  sensibus.  Thus  Pliny,  -^lian,  So- 
linus,  Plutarch,  and  others  :  in  a  word,  they  con- 
sidered the  elephant  as  a  miracle  of  intelligence^ 
at  the  same  time  that  they  consi  iered  him  as  a 
monster  of  matter. 

The  Sceptics,  according  to  Sextus  Empi- 
ricus,  placed  bVutcs  on  a  level  with  man ;  and 
Pythagoras,  and  Plato,  attributed  any  little  in- 
feriority that  miglit  be  discerned  in  them,  only 
to  the  want  of  proper  and  sufficient  bodily  or- 
gans. But,  to  pass  by  the  ancients  ;  their  opi- 
nion 
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niori  has  lately  been  supfxxted  with  considerable 
subtilty  by  Helvctius.  Cudworth,  on  the  other 
hand,  has  endeavoured  to  explain  what  he  calls 
the  instindt  of  animals,  by  means  of  a  certain 
plastic  nature,  an  intermediate  being,  existing 
between  God  and  the  universe ;  by  which,  under 
the  direftion  of  the  Deity,  the  bodies  and  souls 
of  men  and  animals,  are  excited  to  the  produc- 
tion of  certain  ends,  respeAing  their  well  being 
and  preservation,  without  any  knowledge,  how- 
ever, of  the  means,  or  any  sentiment,  appetite,  or 
volition  whatever,  concurring  to  the  production 
of  the  effeft.  This  strange  and  mysterious  sys- 
tem was  again  different  from  that  of  Des  Cartes, 
who  thought  that  all  the  actions  of  brute  ani- 
mals might  be  explained  by  the  simple  laws  of 
mechanism.  By  Leibnitz,  brutes  were  allowed  to 
have  a  soul,  and  to  be  possessed  of  life  and  sen- 
sibility J  but,  a  soul  that  had  no  influence  in  pro- 
ducing or  direfting  the  motions  of  the  body, 
which,  on  its  part,  was  as  much  a  mjychine,  as 
that  of  Dcs  Cartes.  The  school  of  Buffon  con- 
sidered brutes,  with  Des  Cartes,  as  merely  cor- 
poreal machines,  without  a  soul,  understanding, 
&c.  They  differed,  however,  from  that  philo- 
sopher, in  granting  them  the  faculty  of  perceiving 
and  distinguishing  between  pleasure  and  pain,  to- 
gether with  a  strong  inclination  to  the  former, 

N  3  and 
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and  aversion  to  the  latter.  Other  philosophers 
explained  the  adtions  of  brute  animals,  by  mere 
corporeal  feeling,  without  any  assistance  of  the 
mind.  Among  these,  Mylius  is  of  opinion,  that 
pain  alone  produces  many  of  those  aftions  which 
we  attribute  to  design.  He  supposes  that  the 
caterpillar,  for  instance,  at  the  time  of  its  meta- 
morphosis, labours  under  a  fit  of  the  cholic,  pro- 
duced by  the  superabundance  of  that  glutinous 
liquor,  which  aftenvards  forms  its  envelope,  or 
case,  and  which  it  twists  round  its  body,  drawing 
it  into  threads  in  a  variety  of  directions,  in  con- 
sequence of  the  rei:)eatcd  contorsions  caused  by 
the  pain  it  suffers  during  the  time  of  its  exuda- 
tions. 

Yet,  liowever  ludicrous  and  incortclusive  the 
various  opinions  which  have  been  hazarded  on 
this  subjeft,  it  is  hard,  tint  the  only  animal  upon 
earth,  that  is  capable  of  improving  knowledge, 
or  instindt,  if  you  please,  by  the  comparison  of 
objects,  and  the  constant  employment  of  the  in- 
tellectual faculty,  is,  in  his  original. state,  placed 
on  the  most  degrading  and  the  lowest  step  of  stu- 
pefaction. The  operations  of  animals  are  perform- 
ed evidently  previous  to  any  experience  whatever. 
The  spider  forms  its  web,  and  the  lion-pismire 
digs  its  Httle  pit,  before  the  former  has  yet  tasted  a 

fly, 
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fly,  or  the  btter  an  ant ;  or  even  bdbrc  they 
know,  or  can  have  been  informed  that  such  in- 
sects exist.  The  caterpillar,  at  the  proper  season, 
weaves  the  case  for  its  approaching  metamorpho- 
sis into  an  aurelia,  without  having  had  any  experi- 
ence of  its  own,  or  having  received  any  l^t  or 
instructions,  either  from  the  example  or  the  pre- 
cepts erf"  other  caterpillars  or  butterflies.  Fur- 
ther, scarcely  has  the  yoimg  bee  completed  its 
metamorphosis  from  the  crysalis  state,  and  ex- 
panded and  dried  its  wings,  but  it  saUies  forth 
alone  ffcm  the  hive,  alights  upon  the  proper 
flowers,  extracts  from  them  the  [voper  juice, 
collects  the  farina,  kneads  it  into  a  little  pellet, 
and  deposits  it  in  the  proper  receptacles  in  its 
feet,  returns  back  to  the  hive,  and  delivers  up 
the  honey  and  wax  which  it  has  collected  and 
manufactured.  But  yet,  although  all  this  is^ 
wonderful  and  mysterious,  the  discriminative 
energy  of  reason,  such  as  that  of  man,  is  in  no 
instance  to  be  traced.  If  this  faculty,  or  even  a 
moderate  portion  of  it,  were  the  guide  which  di- 
rects animals  in  their  operations,  they  never  would 
exhibit  such  instances  of  ignorance,  as  we  every 
day  observe.  A  hen  will  sit  upon  bits  of  chalkj^ 
and  turn  tliem  with  the  same  assiduity  she  does 
her  eggs  :  she  will  hatch  the  eggs  of  a  duck,  and 
attend  the  young  ones  with  equal  care,  though 

N  4  sOk 
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SO  diflfcrent  in  figure,  invoice,  in  manners,  and  par- 
ticularly in  their  propensity  to  divej  as  soon  as 
they  are  hatched,  into  an  element  so  different 
from  her  own.  Do  not  these  instances  then 
strongly  indicate,  that  though  animals  may  have  a 
certain  degree  of  knowledge,  and  a  certain  com- 
bination of  ideas,  they  ought  not  to  be  elevated  to, 
much  less  elevated  above,  the  level  of  the  mental 
powers  of  man  ?  Certain  innate  and  determinate 
ideas  and  inclinations,  they  evidently  have  had 
imprinted  in  them  by  the  Auth(>r  of  Nature,  i 
priori.  But,  the  knowledge  of  brutes,  which  is 
the  knowledge  of  the  present  moment,  cannot 
surely  be  compared  to  the  wisdom  of  man,  which 
is  the  accumulated  wisdom  of  ages. 

Attend  to  several  other  striking  points  of  dif- 
ference. Man  is  the  sole  being,  who  has  the 
disposal  and  management  of  Jire^  which  is  the 
principle  of  life :  he  is  also  the  sole  being  who 
has  the  cultivation  and  management  of  agricul- 
ture, which  is  the  support  of  it.  All  frugiferous 
animals  have  need  of  agriculture  as  well  as  man, 
but  none  of  them  have  been  endued  with  the 
sense,  or  the  manner  of  prosecuting  it.  This 
art,  so  simple  that  the  simplest  man  is  capable 
of  it,  is  yet  so  sublime,  as  to  have  escaped  the 
most  enlightened  animals,  frpm  the  very  origin 

of 
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of  the  world.  Observe  the  dog,  who,  in  intelli- 
gence, seems  to  approach  towards  the  human  ca- 
pacity,  who  is  every  day  witness  to  the  effedb  of 
fire,  who  is  accustom^  in  our  Jjitchens  to  live 
on  the  meat  that  is  dressed ;  yet  you  shall  find 
him  so  absolutely  unacquainted  with  the  use  of 
fire,  that  give  him  raw  flesh  and  coals,  and  he 
never  .will- nxanifest  the  least  propensity  to  dress 
his  dinner.* 

*  Saint  Pierre. 
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*'  As  language  is  among  the  first  arts  invent^ 
cd  by  man,  so  it  is  among  the  last  lost/'*  I  rejoice 
at  this  concession,  though  I  very  fairly  confess, 
I  cannot  comprehend,  how  a  man,  in  the  eigh- 
teenth century,  can  possibly  be  acquainted  with 
what  was  at  the  b^ninning  of  the  world,  or  what 
may  be  at  its  close.  But,  would  you  make  me 
believe,  you  will  say,  that  astrondmy,  geometry, 
philosophy,  and  music,  grew  up  spontaneously, 
without  care  or  cultivation  ?  I  am  far  from  ad- 
vancing any  such  tthing.  Neither  do  I  presume 
that  language  has,  in  every  period  of  its  being, 
had  the  like  copiousness,  the  like  purity,  the  like 
artificial  structure,  and  the  like  combination. 
All  I  contend  for,  is,  that  language  is  not  neces- 
sarily the  work  of  man.  Languages  have  been 
formed,  and  languages  have  been  improved ;  for 
every  age,  in  some  corner  of  the  world  or  other, 
has  seen  philosophers  and  grammarians.  But, 
this  does  not  imply  an  original  want  of  the  fa- 
culty of  speech.     Does  it  not  strongly  imply  the 

contrary  ? 
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contrary  ?    Capacity,  I  know,  we  are  allowed  to 
have  received  from  nature'.     "  Thus,"  says  Mon- 
boddo,'*  "  a  man,  when  he  is  bom,  has  from 
nature  the  capacity  of  being  a  musician ;   he  af- 
terwards  forms  the  habit,  and  acquires  tlie  fa- 
culty ;   and  then  he  actually  performs  when  he 
thinks  proper."      Thus  has  it  been  with  lan- 
guage.     Language  undoubtedly  has  been  al- 
tered and  enlarged.      But,  I  cannot  bring  my- 
self to  imagine,  that  at  the  beginning,  Provi- 
dencc  would  have  dealt  harder  with  man  than 
with  any  other  creature.    The  most  ancient  lan- 
guages we  have,  the  Sanscrit  and  ^  the  Hebrew, 
I  will  allow,   to  have  been  artificially  and  re- 
gularly improved  upon,   for  they  bear  evident 
marks  of  a  progressive  construftion.    But,  these 
were  modelled  after  pre-existing  languages.    The 
world  did  not  begin  with  the  Hindoos  or  the 
Jews,  any  more  than  it  did  with  the  Greeks  and 
the  Romans.     Philologers  lived  before  the  pe- 
riods of  which  we  have  either  record  or  tradi- 
tion.    Adam  had  the  faculty  of  speech.     The 
first  glimmer  from  the  dark  days  of  antiquity  of 
every  nation  upon  earth,  exhibits  speech  in  the 
reactive  first  fathers  of  mankind,  and  more  par- 
ticularly in  the  traditionary  divinities  by  whom 
they  were  ei!dightened. 


The 
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The  different  classifications  given  t(f  man,  is 
perfeAly  astonishing.  By  this  writer,  we  are  de- 
graded to  the  brute ;  by  that  we  are  made  a  fish ; 
by  a  third  we  are  called  a  vegetable.  From  the 
scaliness  of  his  skin,  Telliamed,  very  physically, 
concluded  his  ancestors  were  either  whales  or  por- 
poises. Lametrie,  in  his  body,  arms,  and  legs, 
found  a  tree.  "  Les  poumons  sont  nos  feuilleSy* 
says  be,  "  si  les  Jieurs^  ont  leurs  feuilles  ou  pe- 
tales,  nous  pouvons  regarder  nos  bras  isf  nosjambes 
comme  de  pauilles  parties.**  "  I  have  perceived," 
says  Robinetj  "  in  our  forests,  and  in  our  gar- 
dens, plants  and  trees  that  have  partaken  of  our 
sensations,  if  not  of  our  understandings."  Their 
sensibility  is  well  known.  Is  it  not  preposterous, 
therefore,  to  refuse  them  the  gifts  of  thought  and 
of  knowledge  analc^ouf  to  their  sensations  ?  For 
what  reason  is  it  we  conclude  the  metal  and  the 
mineral  to  be  sordid  matter,  incapable  of  a<5tion 
or  of  sensibility  ?  Does  not  the  magnet  distin- 
guish the  particles  of  iron  it  attracts,  in  virtue  of 
its  proper  and  of  its  distindl  affedion?  Is  the 
flint  ignorant  of  the  spark  you  mean  to  draw 
from  the  striking  it  against  the  steel  ?  Have  we 
any  effeft  50  marked  as  the  touchstone  on  me- 
tallic substances  ?  Why  then  do  we  blush  to 
acknowledge  mind  in  the  rose,  in  the  pink,  in 
tin,  and  in  lead,  and,  in  short,  in  all  minerals  and 

vegetables  ? 
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vegetables  ?  The  philosopher,  with  his  boasted 
powers,  is  not  more  wonderful  than  the  common 
fire-stone,  in  the  brilUancy  it  emits,  That^which 
gives,  is  superior  to  that  which  receives.  The 
faculty  of  giving  Hght  is  superior  to  that  of  per- 
ceiving light. 

This  universal  pre -science  and  animation,  how 
bewitching  !  How  charming  to  behold  the  de- 
licious intelledlual  sensations  of  artichokes  and 
cauliflowers ;  the  pleasures  and  delights  of  cab- 
bages and  lettuces ;  the  ardent  desires  and  affec- 
tions of  melons  and  cucumbers ;  how  amusing 
to  figure  .  to  one's  self  a  tulip  running  after  the 
gardener  with  its  eyes,  as  a  dog  after  its  master; 
to  distinguish  the  generic  qualities  of  stones  and 
of  metals  ;  to  be  convinced  that  the  Venus  de 
Medicis  has  a  soul  similar  to  the  sculptor  who 
formed  her ;  and  that  the  glowing  piftures  of 
Titian  are  all  animated,  and  conscious  of  admi- 
ration. We  have  already,  however,  had  so  many 
ridiculous  systems,  that  we  may  be  excused,  if  w« 
overlook  others  equally  as  absurd. 

The  noble  faculty  of  mind,  of  which  we  have 
already  spoken,  is  doubtless,  in  some  degree,- 
granted  to  some  other  parts  of  the  creation,  as 
well  as  to  that  of  the  human  species.  -  It  is  that 

I  *         which 
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which  direds  all  animal  aftion,  whether  iiisti- 
g£ited  by  internal  or  by  external  causes.  It  is 
that  which  rears  and  imbibes  ideas,  and  which 
gives  them  a  future,  as  well  as  a  present  efficacy. 
The  general  laws  of  matter  are  immediately  in- 
fluenced by  a  spiritual  imnmterial  cause,  without 
which  power  or  energy,  no  mental  adion  could 
be  induced.  Animals,  we  see,  are  possessed  of 
this  intelledtual  inhabitant.  Even  vegetables  are 
irritable,  and  exliibit  extraordinary  instances  of 
sensation.  The  powers  of  the  human  mind  lie  con- 
cealed at  our  birth,  and  remain,  as  it  were,  folded 
up,  till  time  and  opportunity  display  them  and 
bring  them  into  adtion.  In  this  state  of  in£mc}', 
it  is  said,  there  is  little  difference  between  us  and 
other  animals  :  and  if  there  be  any,  the  advan- 
tage is  said  to  be  on  die  side  of  the  brute ;  for 
his  body  is  commonly  then  more  vigorous  and 
more  aftive.  Our  subsequent  superiority,  it  is 
also  contended,  is  adventitious,  and  from  acqutrtd 
habit:  nor  even  is  it  quite  clear,  that  we  are 
from  nature  entitled  to  any  superiority.  There 
is  no  denying,  as  I  have  often  said,  that  brutes 
have. the  capacity  of  acquiring  the  habit  of  not 
only  forming  some  general  notions,  but,  of  com- 
paring them  together,  that  is,  of  partial  reasoning. 
Porphyry,  the  greatest  pliilosopher  and  the  best 
writer  of  his  age,  relates  that  crows,  and  magpies, 
!•  and 
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ud  parrots,  and  another  bird  which  he  calk 
^ftiuMg^  were  tau^  in  his  time,  not  only 
to  imitate  human  speech,  but  to  attend  to  what 
was  told  them,  and  to  remember  it«  He  evea 
maintains,  that  all  animals  who  have  sense  and 
memory,  are  capable  of  intelledual  reason  :  and 
this,  he  says,  is  not  only  his  opinion,  but  that  of 
the  Pythagoreans,  as  well  as  that  of  Plato,  Aris- 
totle, Empedocles,  and  Democritus.^  One 
thing,  indeed,  we  must  allow  cannot  be  denied, 
that  the  natures  of  animals  may  be  much  im- 
proved by  use  and  instrudlion,  and  that  they 
may  be  taught  to  exert  their  abilities  in  a  won- 
derful manner,  and  far  exceeding  their  apparent 
natural  power  of  instindt.  ^ 

Man  begins  instindively,  or  with  an  innate 
impulsion.  From  sense,  memory,  imagination, 
reason,  and  opinion,  which  join  in  succession  to 
each  other,  comes  the  last  and  best  faculty  of 
the  hiunan  mind,  scientific  and  discriminative 
knowledge,  "  This  is  the  scale  of  being,"  says 
Monboddo,  "  rising  bj  proper  gradations,  from 
mere  matter  and  sense ,  to  intelleft,  through  the 
medium  of  memory,  imagination,  and  opinion. 
It  is  then  that  man  is,  what  the  ancients  call  him, 
an  opiftion-making  animal^   Zuov  Sojo^o/tjl/jcoy,"  X 

With 
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With  these  faculties,  we  may  safely  venture  to 
pronounce,  mankind  are  universally  endued.  All 
men  are  so  framed  by  God,  that  they  may  per- 
ceive the  same  sun  and  the  same  objeAs  by 
opening   their  eyes,   and  apprehend  the  same 
truth,  by  making  use  of  the  same  reason.  This 
proves  that  there  is  a  permanent  stock  of  ideas  in 
the  human  race,  that  supplies  them  with  truth, 
with  knowledge,  and  with  sentiments  of  general 
utility;  r.nd. that  the  human  mind  can, and  will 
perceive,  judge,  reason,  and  arrive  at  the  very 
same  principles  of  sciences  and  conduct  in  every 
corner  of  the  earth.     I  do  not  say,  indeed,  that 
all  men  are  born  alike.     The  contrary  is  noto- 
rious*    Some  are  born  with  minds  fraught  with 
the  seeds  of  wisdom  and  genius,  others  with  those 
of  idiotism  and  madness :  as  some  are  bom  with 
beautiful  and  healthy  bodies,  and  others  with 
frames  distorted  and  filled  with  the  most  de- 
plorable diseases.       The  ordination  of  Provi- 
dence, however,  in  mental  powers,  is  hid  from 
man.     Whatever  may  be  the  rule,  that  rule  h 
beyond  duT  comprehension.     Whatever  wisdom 
constitutionally  may  be,  it  is  to  us  as  a  seedless 
plant ;   it  may  be  reared  when  it  apj^ars,  Kut  it 
cannot  be  voluntarily  produced.     It  is  not  to  be 
propagated  in  hereditary  succession. 
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**  The  spheres  of  men*s  understandiag/'  sa)^ 
Burnet,  **  are  as  different  as  prospefts  are  upon 
the  globe.  Some  stand  upon  a  rock  or  a  moun- 
tain, and  see  far  around  them ;  others  are  in  a 
hollow  or  a  c^ve,  and  have  no  prospeft  at  all. 
Some  consider  nothing  but  what  is  present  to 
their  senses  ;  others  extend  their  thoughts  both 
td  what  is  past,  and  to  what  is  to  come.*  And 
thus,  more  precisely  speaking,  is  it  with  regard 
to  other  animals.  The  unbounded  discrimina- 
tion, the  abstraftion  of  the  human  inteliedt,  i& 

* 

where  the  road  parts  between  man  and  brute. 
Man  is  able  to  generalize^  and  consequently  able 
to  compare.  This  gives  the  exclusive  strength 
to  the  intelledt,  and  to  the  reasoning  faculties  of 
the  human  mind.  Brutes,  I  know,  make  com* 
parisons  also,  but  then  it  is  only  when  the  sense 
is  excited  by  the  presence  of  the  objedt.  They 
are  not  capable  of  mental  abstraftions,  or  of  sci-^ 
ence.^ 


The  power  of  memory,  recoUeftion,  and  re* 
merabrance,  is  wonderful  in  man.  It  is  not  so 
In  brutes.  In  our  memory,  how  many  different 
words,  how  many  adventures,  how  many  vo- 
lumes, how  many  lai^uages,  what  a  field  of  his- 
tory and  chronology !     What  a  receptacle  of 

VOL.  Ill  O  sensations 

•  Theory  of  the  Earth,  f  Monboddo, 


aiO  LETTER    LVII* 

sensatiotis  and  ideas^  where  so  many  acquire 
meats  are  4qposked ;  where  events  swallowed  up 
by  timef  and  never  to  return^  are  preserved  ^Aom- 
the  eternal  night  of  oMivion ;  where  times^  which 
are  no  more,  enjoy  a  kind  of  perpetuity  !  This 
i$  the  mirror  of  past  sensations,  ideas,  and  senti- 
ments i  as  sensibility  is  the  mirror  of  sensations 
and  sentiments,  which  zst  present.  Nor  is  this 
ffw:ulty  of  memory  to  be  conceived  different 
from  the  faculties  of  the  judgment  and  will. 
Both  the  one  and  the  other  are  spiritual.  For 
instance,  it  not  unfrequently  happens,  that  from 
disease  we  almost  forget  every  thing,  and  that 
recollection  aften\'ards  returns  by  slow  degrees* 
But,  if  the  charafters  and  impressions  whiqh  pre- 
serve the  image  of  objefts  in  the  soul,  be  of  that 
material  nature  that  they  may  be  de&ced,  how 
4s  it,  that  when  once  rubbed-  out,  they  ever 
should  return  ?  Once  blotted  out  from  the  rasa 
tabuhy  there  should  be  an  end  of  all  sensations* 
Existence  and  non-existence  cannot  be  predi- 
cated at  the  same  time. 

The  images  lodged,  indeed,  in  the  memory  of 
man,  often  present  themselves  to  his  mind,  with- 
out any  fresh  sensation,  and  so  spontaneously, 
that  rtie  mind  seems  as  passive  in  these  secondary 
peroq)tions,  as  it  was  in  receiving  the  first  im- 
pression. 
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pitssioir.    Oar  simple  lAeas,  -and  even  our  com-* 
piex  ideas,  Tct\ffn  peitflcatedly  of  themselves^  we 
know  jDQt  why  ^  nor  how ;  uncalled  by  the  mind, 
and  ofccn  so  as  tx>  dbcurb  it  in  the  pursuit  of 
^  other  ideas,  to  which  these  intruders  a^e  foreign* 
Qo  the  other  hand;  we  are  able  at  our  will^  and 
with  (fessgOy  to  put  a  sort  of  force  on  memory^ 
to  seize,  as  it  Were,  the  end  of  some  particular 
line,  and  to  draw  back  intp  the  mbd  a  whole, 
set  of  idets,  that  seem  to  be  strung  to  it,  or 
linked  cme  with  the  other.    In  general,  when 
images,  ess^ces,  ideas,  notions,  that  existed  in 
the  mind  are  gone  out  of  it,  and  have  no  longer 
any  existence  there,  the  mind  is  often  able  to 
win  them  into  existence  again^   by  an  a£t  of 
which  we  are  conscious,  but  of  which  we  know 
nothing  more,  than  that  the  mind  performs  it*^ 
Each  mind,  in  fa&,  is  a  wprld  within  itself.    It 
is  peopled  with  nations,  classes,  and  individuals* 
It  is  filled  with 'friendships,  enmities,  indifferen- 
ces.   It  is  full  of  the  past,  the  present,  and  the 
future ;  of  the  springs  of  health,  land  of  the  en« 
gines  of  disease.     Here  joy  and  ^ricf,  hope  and 
fear,  love  and  hatred,  fluduate  and  toss  the  sul- 
len and  the  gay,  the  hero  and  the  coward^  the 
giant  and  the  dwarf,  the  deformed  and  the 
beautiful,  on  ever  restless  waves.    We  find  all 
•  O  2  within 

*  BoUng.broke. 
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within  us,  that  we  find  without :  the  number 
and  charadrer  of  our  friends  witl^,  bear  an  ex« 
aft  resemblahc©  to  those  that  are  external :  the 
number  and  <^hara£ter  6f  our  enemies  within,  are 
just  as  mam%  as  inveterate,  as  irreconcileable,'a9 
those  without.  -  The  world  thdt  surrounds  te> 
is  the  magic  glass  of  the  world  within  m/^ 

Neither  beast,  vegetable,  nor  fossil,  can  ap- 
proach this  woundrous  microcosm,  man.  We 
are  seen,  indeed,-  to  rise  from  a  barbarous  state 
to  a  state  of  extraordinary  intelleftual  powers. 
AUdiscoveries,  both  ancient  and  modem,  and 
the  domestic  history  or  tradition  of  the  most  en- 
lightened nations,  represent  the  human  savage, 
naked  both  in  body  and  mind,  and  destitute  of 
laws,  of  arts,  of  ideas,  and  almost  of  language. 
But  this  state,  I  hold  not  to  have  been  our  or/* 
ginal  state.  We  can  recur  to  no  naticms  that 
ever  were  in  ignorance  ;  but  we  can  recur  at  the 
same  time  to  co-existing  nations  that  were  in  re- 
finement.  When  can  we  tmce  an  uncivilized 
society,  that  we  cannot  at  tht  same  time  trace  a 
civilized  society  ?  To  gof  still  farther  :  intellect 
ttjal  capacity  seeems,  I  must  maintain,  the  first 
born,  knd  to  have  a  claim  or  right  to  all  the 
honours  of  primogeniture,  for  intellectual  capa- 
city 
*  La?ater.       -  * 
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City  first  found  out  the  way  of  exploring  igno- 
rance, and  afterwArds^  corredii^  k.  From  the 
ab^6t  condition  of  the  savage  state,  howeves, 
man  has  been  seen  gradually  to  arise^  to  com- 
mand other  animals,  to  fertilize  the  earth,  to 
traverse  the  ocebn,.  and  to  measure  the  heavens. 
In  the  progress  and  improvement  >of  his  mental 
and  corporeal  faculties,  he  has  been  seen  to  have 
been  irregul^,  and  various ;  infinitely  slow  in  the 
beginning,  and  increasing  by  degrees  with  redou- 
bled velocity :  ages  of  laborious  ascent  Have  been 
followed  by  moments  df  rapid  declbe  ;  and  thus 
the  several  cliihates  of  the  glote ;  have  felt  the 
'vicissitudes  of  li^t  and  of  darkness/*  \ 

.-*'  Itiis  a  beautiful'  and  noble. reftro?pcsa^".  says 
Rousseau,  ^^  to  take  aviewof  man,  rising^  in  a 
maimer  by  his  own  efforts  out  of  nothing,  and 
dissipating,  by  the  light  of  reason^  that  darkness 
with  which  he  was  by  nature  involved  :  to  see 
hiiai:rai6ehim$e]f  in  imagination  bcyx>nd  his  na- 
tive sphere ;  penetrating  the  celestial  regions,  and 
like  the  sun,  encompassing  with  giant  strides, 
the  vast  extent  of  the  universe ;  to  behold  him 
again  descend  into  himself,  a  task  still  moye 
noble  and  difficult !  There  to  investigate  hfs 
own  nature  and  Acuities,  and  thence  to  discover 

O3  the 
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the  design  of  his  creatioa.  With  this  reason  he 
has  indeed  conquered  the  universe;  with  this 
reascm  he  has  estaUished  an  empire,  wluch  knows 
no  liniits."  And  shall  we  say  this  reason  is  arti- 
ficial, and  to  be  c&tingutshed  from  nature? 
Art  itself  is  natural  to  man.  He  is  aniAofedj 
from  the  Hrst  age  of  has  beings  ia  inventing  aod 
contrivii^  .  His  emUdm  is  not  that  of  a  stag- 
nating poo4^  it  is  that  of  a  stream>  spiir^ing  6om 
a  pntt  and  an  eidiaustless  source. 


Man  being  froih  the  beguuung  thus  endowed 
with  superior  talents^  I  caratot  but  adhere  firmly 
to  the  belief,  that  from  his  or^in  h^  has  had 
language.  <What  that  language  was,  I  know  not. 
It  most  probably  no  longer  exisis ;  for  lan- 
guage, as  every  thing  dse  in  thb  world,  is  fluc- 
tuating. Those  which  have  been  handed  down 
to  us,  have  probably  been  subsequent  and  pro- 
gressive fabrications.  The  idea  of  tracing  the 
origin  and  progress  of  language,  may  certainly 
whet  ingenuity,  but,  I  cannot  caU  it  philosophical. 
Moreover,  where  is  the  utility  of ,  such  specula- 
tions }  Did  not  Bishop  Wilkins  construA  the 
outlines  of  an  universal  language,  which  were 
greatly  aiq)foved,  but  which  were  never  more 
heatd  of  ^  ai^  did  not  Psalmanassar,  with  equal  ill 
success,  absolutely  frame  one  in  London,  as  that 

which 
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wliich  was  in  use  amoiig  the  pec^Ie  of  the  Island 
of  Formosa^  and  which  stood  the  test  of  critical 
examination?  Neither  can  there  be  any  inoie 
difficulty  in  piduring  a  pe<^,  coining  their  ideas 
into  currency,  and  uttering  them  to  each  other, 
than  there  was  in  Locke's  piduring  a  people 
without  any  ideas,  and  leaving  them  blocks,  tiU 
they  were  taken  possession  of  through  the  me* 
dium  of  the  senses  !  But,  is  it  leally  probable, 
that  as  all  the  vegetables,  such  as  the  vine  and 
the  olive,  which  arc  now  cultivated  and  improved 
by  art ;  and  in  like'  manner,  the  brute  animals 
that  are  tamed,  were  at  first  wild;  so  likewise 
man  himself  was  originally  a  wild  savage  animal, 
till  he  was  tamed,  and  humanized  by  civility 
and  arts  ?  Who  tamed  him  ?  or,  are  we  sub* 
missively  to  acquiesce  in  the  sentence  pronoimoed 
ae^unst  man,  of  his  being,  at  his  origin,  thtouraug 
autangy  in  whom  the  man  is  easily  distinguish- 
able, and  whose  mind  is  such  as  that  of  a  man 
must  be,  uncultivated  by  arts  and  sciences,  and 
living  wild  in  the  woods  ?  * 

The  efforts  of  invention  are  only  a  continua- 
tion of  natural  propensities ;  for  in  what  situatbn 
of  the  human  race  are  the  footsteps  of  art  un- 
known ?     The  highest  refinements  of  political 

O4  and 

•  Monboddo. 
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and  moral  apprehension, .  are  not  more  arti^cial 
in  their  kind,  than  the  first  operaticHis  of  seatL« 
ment  and  reason.  If  we  admit  that  man  is  sus- 
ceptible of  improvement,  and  has  in  himself  a 
principle  of  progression,  and  a  desire  of  perfec- 
tion, is  it  not  improper  to  $a5%  he  has  quitted  the 
state  of  his  nature,  when  he  has  begun  to  pro* 
ceed ;  or  that  he  finds  a  station  for  which  he  was 
not  intended,  while,  like  other  animals,  he  only 
follows  the  disposition,  and  employs  the  powers 
that  Providence  has  given  him  ?  *  The  general 
perception  of  sense  are  not  so  appropriatedly  our 
own,  as  the  general  conclusion  of  reason.  Why 
should  we  then  suppose,  that  a  mere  negation 
of  all  our  virtues,  and  of  all  our  talents,  is  a  suf- 
ficient description  of  man  in  his  original  state  ? 
The  tree  which  covers  the  field  with  its  shade* 
was  once  a  ieeble  plant  in  the  nursery,  and  not 
to  be  distinguished  from  the  weeds  by  which  its 
early  growth  was  restrained.  But,  had  not  this 
Iree  a  parent,  and  did  not  that  parent,  in  due 
season,  push  forth  its  fruit  ? 

Every  man,  we  are  told,  is  the  arcliitcft  of 
his   own   ideas,  and  forms   a  little   intcUeftiaal 
world  in  his  own  mind.     This,  in  a  high  state 
of  improvement,  may  in  some  respccls  be  ac- 
knowledged, 
•  Ferguson* 
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knowledged.  In  the  fallen y  (not  the  natural 
state  of  mankind,  as  it  is  called)  it  evidently  is 
not  so.  The  translation  or  adoption  of  the  ideas 
of  others,  is  that  alone,  which  cultivates  the  in- 
telledtual  soil  of  a  rude  people*  The  revival  rf 
learning,  for  instance,  in  most  countries,  appears 
to  have  first  owed  its  rise  to  translation.  At 
unenlightened  periods,  the  modes  .of  original 
thinkii^  are  feeble,  and  the  arts  of  original  com- 
position have  not  yet  been  studied.  Men, 
therefore,  are  most  usefully  employed  in  import- 
ing the  ideas  of  other  languages.  They  thus 
naturalize  the  knowledge  of  more  learned  ^es, 
end,  as  it  were,  imperceptibly  by  ingraftment, 
improve  their  own.*  The  elements  or  first  prin* 
ciples  of  an  art,  indeed,  are  anterior  to  the  art  rtself. 
But,  the  art,  as  a  corresponding  whole,  is  more 
frequently  the  result  of  accident  than  premedi- 
tation. How  easily  then  may  we  fancy  to  our- 
selves, the  fallen  children  of  the  human  race  in 
the  ages  of  their  progress,  like  scouts  gone  abroad 
on  the  discovery  of  fertile  lands^  having  the  world 
opened  before  them,  and  presented  at  every  step 
with  the  appearances  of  novelty ! 

We  are  all  apt  to  take  that  for  a  spontaneous 
produce  of  our  minds,  which  we  were  early  taught 

and 
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and  long  habituated  to ;  and  to  call  that  a  dis* 
covery,  which  was  insensibly  instilled  into  us, 
before  we  began  to  consider  how  notices  and  in* 
formation  are  communicated  to  us,  or  to  keep 
any  registry  in  our  memories,  of  the  times  tndien 
this  or  that  addition  to  our  fund  of  knowledge 
was  made.     But,  when  the  matter  is  ccxfiidercd 
closely,  we  shall  find  the  conclusions,  thou^  not 
the  principles,  of.  all  we  know,  have  been  con- 
veyed by  instruftion,  either  mediately  or  imme- 
diately.     The  reasoning  faculty  has  never  been 
in  an  universally  torpid  state  among  any  com- 
munities ef  mankind.     Thinking,  we  can  even 
perceive  in  ourselves,  is  without  rule,  choice,  or 
attention.     Many  of  our  judgments,  we  find  ir- 
regular and  incoherent ;  nor  is  there  always  a  ne- 
cessary connection  between  the  subjed  and  the 
attribute.     But,  this  is  peculiarly  observed  dur- 
ing sleep,  when  the  senses  are  at  rest :  then  the 
mind  disports  with  different  obje6b  and  forms, 
by  an  assemblage  of  thoughts  and  sensations,  and 
by  all  the  illusory  means  of  a  rambling  fiftion. 
In  the  derangement  of  the  intellect,  in  madness, 
however,  it  is  still  more   observable:  for  that 
which  constitutes  the  difference  between  wisdom 
and  madness,  is  solely  attentiotiy  which  always  ac- 
companies the  former,  but  never  the  latter.  We 
may  think  without  attention,  but  we  cannot  rc- 
I  flea 
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fieft  without  attention.  The  aAivity  of  the 
mind,  therefore,  certainly  cannot  be  denied. 
Some  anions  follow  our  volitions,  but  they 
make  scarcely  a  distinguishable  part  in  the  great 
ficrks  in  which  we  are  necessarily  involved  ;  and 
our  temperament,  the  materials  of  judgment, 
and  the  impulses  c^  passions  and  ai&^ions,  de- 
pend upon  circumstances  that  rise  in  a  manner 
fortuitous,  and  to  us  inevitable*  Nothing  can, 
or  ever  could  stop  the  adivity  ci  the  soul,  but 
being  clogged  with  an  ill-contrived  s}rstem. 
Wherefore,  as  we  cannot  deny  adion,  why 
should  we  deny  perception  and  discriminative 
faculties  to  the  human  intelled  ? 

**  Nature  never  intended  man,"  says  Bufibn, 
**  for  the  contemplation  of  abstradt  subjeds.  To 
be  occupied  without  relaxation  in  difficult  stu 
dies,  to  lead  a  sedentary  life,  and  to  make  the 
closet  the  center  of  our  existence,  is  equally  un- 
natural, as  to  pass  our  days  in  tumult  and  agi- 
tation, continually  drawn  along  by  the  move- 
ments of  others,  and  obliged  to  keep  a  jealous 
and  constrained  watch  over  our  own  condud, 
looks,  and  gestures.  We  are  less  fitlftl  for  think- 
ing than  for  ading,  for  reasoning  than  enjoying. 
Our  best  gifts  are  those  we  receive  from  nature. 
She  presents  us  with  the  useful  and  inexhaus- 
tible 
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tible  enjoyments  which  arise  from  the  air,  the 
earth,  the  fields,  and  the  fruits." — This  Is  all  spe- 
cious,  I  confess,  but  is  it  true  ?  Is  it  certain^ 
that  the  mind,  which  has  an  incessant  adion,  is 
not  in  the  place  allotted  it  when  in  contempk** 
tion  ?  I  readily  allow  that  all  men  are  not  to  be 
-aftuated  by  reasoning  and  philosophy,  and  that 
the  human  race  might  long  since  have  had  a 
period,  had  its  preservation  depended  only  on 
the  reasonings  c^  the  individuals  who  compose  it. 
But,  this  I  am  convinced  of,  that  the  rank  and 
the  sway  which  man  universally  bears,  have  re- 
sulted from  the  concurrence  of  his  reason  and 
his  senses.  I  do  not  mean  that  sort  of  reason 
which  would  determine  the  age  of  the  past  exis- 
tence of  the  world,  from  the  saltness  of  the  sea; 
and  the  age  of  that  which  is  to  come,  from  the 
wanderings  in  the  pale  of  Christianity ;  nor  that 
which  would  mathematically  teacli  us  to  value 
the  sum  of  good  and  evil,  by  the  comparison  of 
the  intensity  of  pleasure  and  of  pain,  with  their 
respeftive  durations^ 

Man,  in  a  savage  state,  is  doubtless  more  fitted 
for  aftion  man  for  thinking.  But,  then,  when 
we  consider  the  immense  labours  of  mankind, 
which  have  originated  in  their  reason ;  the  many 
sciences  brought  to  perfcdtion,  the  arts  invented, 

the 
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the  powers  employed,  the  deeps  fiHed  up,  the 
mountains  levelled,  the  rocks'  torn  asunder,  the 
rivers  made  navigable,  the  tradts  of  land  cleared^ 
lakes  emptied,  marshes  dried,  enormous  struc- 
tuxes  erefted  on  land,  and  the  floating  castles 
that  cover  the  sea  ;*  how  loudly  do  these  speak  in 
favour  of  the  human  intclieft  !  Regard  the  play* 
thing  which  hangs  about  the  infant's  waist :  it  is 
composed  of  a  cr}'stal  cut  from  the  rocks  of 
Madi^scar,  and  of  silver  which  has  been  dug 
out  of  the  mines  of  Peru.  The  bird  that-  h^ 
plays  with,  came  from  the  extremity  of  Asiaj 
and  the  feathers  in  his  cap  were  torh  from  the 
ostrich  of  Africa.  Every  part  of  the  globe  lays 
its  contributions  at  the  feet  of  man.  The  earth, 
and  all  it  possesses,  is  visibly  submitted  to  his  in- 
telleftual  combinations,  and  subsequently  to  his 
corporeal  industry.  Systematic  abstraft  contem- 
plation does  not,  indeed,  affect  this.  No  good 
ever  resulted  from  learned  pageantry,  empty  spe- 
culations, and  pretended  profundities.  But,  the 
geometrician,  who  never  ploughed  a  field  in  his 
life,  teaches  the  farmer  how  to  ascertain  the  li- 
mits of  it.  The  botanist,  who  never  handled  a 
spade,  meliorates  the  fruits  of  the  earth,  and  ad- 
ministers to  our  gratification.  The  geographer, 
who  never  travelled  abroad  with  merchandize 

and 
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and  wares,  yet  fiicilitates  navigation  and  trade. 
The  astronomer,  who  never  saw  the  ocean,  yet 
in  his  observations  of  the  heavens,  informs  the 
mariner  how  he  js  to  direct  his  course  through 
the  trackless  deep,  and  thereby  saVes  from 
wretchedness  and  death,  millions  of  contempora- 
ries, and  those  even  yet  unborn. 

But,  i*-  is  not  necessary  to  dilate  rapturously 
on  the  arts  and  sciences  which  have  proceeded 
from  the  intellectual  energies  of  man.  Their  be- 
nefits announce  themselves.  The  world  is  filled 
with  them  By  these,  the  dispersed,  nations  of 
mankind  have  been  brought  together,  cities  have 
been  built,  and  wandering  tribes  have  been 
softened,  polished,  and  rendered  capable  of  so- 
ciety. Some  have  been  destined  to  serve,  and 
others  have  been  destined  to  charm  us.  In  short, 
they  have  shewn  themselves  to  us,  as  another 
order  of  elements,  the  creation  of  which  nature 
reserved  for  our  own  industry.  How  delightful 
to  refleS:  on  this  general  diffusion  of  happi- 
ness, and  more  particularly  on  the  probability, 
that  what  has  so  successfully  been  propagated, 
may  not  speedily  be  lost !  The  benefits  of  law 
and  policy,  of  trade  and  manufaftures,  of  arts 
and  sciences,  are  solid  and  permanent.  Fortu- 
nately, the  more  useful,  or  at  least  more  neces- 
sary 
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sary  arts,  can  be  performed  without  superior  ta- 
lents* Each  village,  each  family,  each  indivi- 
dual, must  (unless  the  face  of  nature  be  again 
changed)  always  possess  both  ability  and  inclina- 
tion to  perpetuate  the  use  of  fire  and  metals,  the 
propagation  and  service  of  domestic  animals,  the 
methods  of  hunting  and  fishing,  the  rudiments 
of  navigation,  the  cultivation  of  corn,  and  the 
simple  pradice  of  the  mechanic  trades.  Private 
genius^  and  public  industry,  may  be  extirpated, 
but  these  hardy  plants  will  survive  the  tempest, 
and  strike  an  everlasting  root  into  the  most  un- 
favourable soil.  The  splendid  days  of  Augustus 
and  Trajan  were  eclipsed  by  a  cloud  of  igno- 
rance, and  the  northern  warriors  subverted  the 
laws  and  the  palaces  of  Rome.  But,  the  schythe 
still  continues  annually  to  mow  the  harvests  of 
Italy ;  and  the  human  feasts  of  the  L^strigons^ 
have  never  been  renewed  on  the  coast  of  Cam- 
pania.* 

After  the  d^radation  which  the  surviving  few 
of  a  calamitous  disaster,  such,  for  instance,  as  a 
deluge,  must  inevitably  have  fallen  into,  it  would 
be  some  time  before  the  human  intelledl  could 
recover  and  re-assume  its  native  vigour.  The 
first  moment,  however,  their  descendants  begin 

to 

*  Gibbon. 
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to  feel  they  are  more  valuable  for  their  mental 
than  for  their  bodily  faculties,  some  one  or  other, 
more  enterprising  than  the  rest,  and  inspired  by 
the  energy  of  real  genius,  turns  his  eyes  on  the 
open  volume  of  nature.  He  admires  the  mag-^ 
nificent  order  of  things,  joined  to  their  infinite 
variety.  He  sees  that  nature  is  simple  in  her 
ways,  but  without  monotony ;  rich  in  her  attires, 
but  void  of  afFeftation ;  regular  in  her  plans,  and 
inexhaustible  in  her  springs.  In  what  sublimity 
does  the  bounty  of  Providence  shine  upon  earth ! 
A  pure  light,  which  gradually  stretches  from 
east  to  west,  alternately  gilds  both  hemispheres 
of  this  globe.  It  is  surrounded  with  a  light  and 
transparent  element.  A  mild,  and  fertile  heat, 
animates  and  unfolds  all  the  germs  of  exis-^ 
tence;  and  they  are  nourished  and  supported 
by  wholesome  waters.  Various  eminences  dis- 
tributed over  the  surface  of  the  land,  stop  arid 
colledl  the  moist  vapours  which  float  in  the  air, 
and  give  rise  to  perpetual  fountains.  Immense 
cavities,  destined  for  the  reception  of  these  waters, 
separate  islands  and  continents.  The  extent  of  the 
sea  is  as  great  as  that  of  the  land.  This  is  not  a 
cold  and  barren  element.  It  is  an  empire  equally 
rich  and  equally  peopled.  The  limits  of  the 
waters  are  marked  by  the  finger  of  God.  Na- 
ture is  the  variegated  display  of  the  Divine 
2  '         Magnificence, 
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Magnificence.  Man,  who  contemplates  her, 
rises  to  the  throne  of  the  Ahn^ty.  Formed 
to  adore  his  Creator,  he  has  dominion  over  every 
creature.  The  vassal  of  heaven,  the  lord  of 
earthy  he  peoples,  enobles,  and  enriches  this 
lower  worldi  To  nature  herself  he  even  gives 
embellishment,  cultivation,  extension,  and  po- 
lish. He  cuts  down  the  thistle  and  the  bram- 
ble ;  and  he  miiitiplies  the  vine  and  the  com* 
View  those  melancholy  spots  where  man  has  ne- 
ver resided  !  On  the  contrary,  how  beautiful  is 
cultivated  nature !  How  pompous  and  brilliant, 
when  decorated  by  the  hand  of  man  1  He  him- 
self her  chief  ornament,  her  first  produftion. 
By  multiplying  his  own  species,  he  increases  the 
m6st  precious  of  her  works.  She  even  seems  to 
multiply  in  proportion  with  him ;  for  by  his  art, 
he  brings  to  light  every  thing  which  lay  con- 
cealed in  her  bosom.  What  a  source  of  un- 
known treasure !  Flowers,  fruits,  and  grains, 
matured  to  perfedtion,  and  multiplied  to  infi- 
nity ;  the  useful  species  of  animals  transported, 
propagated,  and  increased  without  number;  the 
noxious  kinds  diminished;  gold,  and  iron  a 
more  useful  metal,  extracted  from  the  bowels  of 
the  earth;  torrents  restrained,  and  rivers  di- 
rected ;  even  the  ocean  itself  subdued,  invcstir 
gated,  and  traversed  from  one  hemisphere  to  the 
VOL.  III.  V  other; 
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other;  the  earth  every  where  accessible,  and  feo- 
dercd  aftive  and  fertile ;  the  vallies  and  phios 
converted  into  snliUng  meadows,  rich  pastures, 
and  cultivated  fields  -,  the  hills  loaded  with  fruits, 
and  their  summits  crowned  with  useful  trees ; 
the  desarts  turned  into  populous  cities ;  <^n 
and  frequented  roads  every  where  cstab&hed,  as 
so  many  evidences  of  the  union  and  strength  of 
society.  A  thousand  other  monuments  of  power 
and  skill,  sufficiently  demonstrate  that  man  is 
the  lord  of  the  earth,  and  that  he  has  entirely 
changed  and  renewed  its  surface.  He  reigps  as 
it  were  by  the  right  of  conquest •  Accumulate* 
ing  in  himself  the  experience  of  his  whole  species, 
and  of  many  centuries,  he  extends  the  limits  of 
his  being  to  infinity.^ 

Has  man,  then,  ground  to  look  upon  his  lot  as 
that  of  a  common  one  ?  I  know  it  is  not  un- 
usual even  to  rail  at  every  moral  and  at  every 
physical  dispensation  in  the  world.  Why  should 
wc  have  death,  says  one  philosopher  ?  If  yoo 
reply,  tiiat  death,  by  multiplying  the  number  of 
animated  beings,  increases  the  general  stock  of 
liajpiness ; — another  will  ask,  why  are  we  obliged 
to  toil  and  labour,  it  is  not  so  with  other  crea*- 
tures  ?    If  you  answer,  were  wc  exonerated  from 

•*  labour^ 

*  Btiffon. 


labour,  our  time  would  haftg  wretchedly  upon  6ur 
kdnds ; — a  third  will  demand,  why  we  have  not 
die  in^tind:  that  regulates  the  actions  of  other 
animals  ?  and  will,  perhaps,  scarcely  be  silenced 
by  being  asked,  if  man,  like  them,  knew,  on  his 
firfet  Mtering  the  world,  all  that  he  was  after- 
wards <:apable  of  acquiring ;  what  would  have 
been  his  situation,  or  where  would  be  the  sub-^ 
jefts  for  subsequent  and  progressive  gratifica- 
tions ?,  It  is  poor  ingenuity  to  arraign  our  spe- 
cie, and  to  give  an  unfavourabte  pifture  of 
mankind.  Every  animal  is  made  to  delight  in 
the  exercise  of  his  naturil  talents  and  forces : 
tht  li6n  and  the  tiger  spoft  with  the  paw  $  th^ 
hotse  delists  to  commit  his  man^  to  the  wind, 
and  forgets  his  pasture  to  try  his  speed  in  thi 
field ;  the  bull,  even  before  his  brow  is  armed^ 
and  the  lamb,  while  yet  an  emblem  of  inno- 
cence, have  a  disposition  to  strike  with  th^  fore- 
head, and  anticipate,  in  play,  tht  parts  they  are 
doomed  to  sustain.  Man,  too,  is  di^osed  to 
employ  the  forces  of  his  nature :  he  lores  to 
bring  his  reason,  his  courage,  as  Well  as  his  bo- 
dily strength  to  the  field.  H^  was  not  made 
to  live  for  ever.  His  love  of  am^lsement  eVeft 
opens  a  way  to  the  grave.* 

Vz  Nil 

•  Ferguson. 
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Nil  mortalibus  arduum  esty*  has  been  said  from 
the  beginning  of  the  world,  and  will  be  repeated 
to  the  end  of  it.     But,  why  debase  human  na* 
ture,  in  order  to  humble  human  pride  ?   Among 
the  animal  tribes,  the  genuine  chara<^er  of  the 
law  of  nature,  as  relative  to  the  human  species, 
is  no  where  to  be  found.     The  ancients  in  fable^ 
brought  down,  indeed,  the  Father  of  Gods  and 
Men,  and  made  him  associate  with  bulls>  and 
goats,  and  the  other  commoners  of  the  field.  But 
does  this  prove  us  of  the  same  nature  with  the  bull 
and  goat,  and  the  other  commoners  of  the  field  ? 
Our  knowledge,  it  is  true,  is  confined  to  very 
narrow  limits.    Natural  bodies,  each  in  their 
form,  are  only  constituted  by  certain  modifica- 
tions, circumstances,  and  qualities  of  rest  or 
motion,  of  figure  or  arrangement,  of  quantity  or 
situation,  in   parts  so  imperceptible  that  our 
senses  cannot  reach  them  ;  so  that  in  order  to 
discover  what  they  are,  we  have  no  other  re- 
sources but  conjedhires  and  systems,  examples 
and  comparisons,  and  probabilities  or  possibili- 
ties, which  at  bottom  afford  us  little  certainty. 
But,  this  is  not  the  case  in  regiard  to  intelledual 
endowments,  or  to  the  combined  mental  ener- 
gies of  the  human  capacity. 

Man, 

^  Horace* 
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Man,  notwithstanding  all  the  adtivity  of  his 
cnind,  is,  it  must  be  confessed,  an  animal  in  the 
full  extent  of  chat  designation.  When  the  body 
sickens,  the  mind  droops ;  and  when  the  blood 
ceases  to  flow,  the  soul  takes  its  departure. 
Charged  with  the  care  of  his  preservation,  ad- 
monished by  a  sense  of  pleasure  or  pain,  and 
guarded  by  an  instinctive  fear  of  death,  nature 
has  qot  intrusted  his  safety  to  the  mere  vi- 
gilance  of  his  understanding,  nor  to  the  go- 
vemment  of  his  sometimes  uncertain  reflec- 
tions* With  all  his  sagacity,  his  precautions^ 
and  his  instincts,  which  are  given  to  preserve 
his  being,  he  partakes  in  the  fate  of  other  ani- 
mals, and. seems  to  be  formed  only  that  he  may* 
die.  Myriads  perish  before  they  reach  the  per- 
fedion  of  their  kind ;  and  the  individual^  with 
an  option  to  owe  the  prolongation  of  his  tempo- 
rary course  to  resolution  and  conduct,  or  to  ab- 
jedfc  fear,  frequently  chuses  the  latter  ;  and  by  a 
habit  of  timidity,  embitters  the  life  he  is  so  in- 
tent to  preserve.^  But  shall  we,  in  consequence 
of  this,  debase  ourselves  to  the  most  inextrica* 
ble  depth  of  brutality  ?  Not  certainly  born  into 
this  world,  in  a  supernatural  state,  nor  in  our  ma- 
terial frames  allowed  an  eternity  upon  earth,  it 
yet   is  dreadful  to  plunge  ourselves  into  the 

P  3  abys5 
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abyss  of  positive  annihilation,  **  Supposir^  our 
monopoly  of  reason,"  says  Bolingbroke,  "  would 
not  you  choose  to  walk  upon  four  legs,  to  wear 
a  long  tail,  and  to  be  called  a  beast,  with  the  ad- 
vantage of  being  determined  by  irresistible  and 
unerring  instinct,  to  those  truths  that  are  neces- 
sary to  your  well-being,  rather,  than  to  walk  on 
two  le^,  to  wear  no  tail,  and  to  be  honoured 
with  the  title  of  man,  at  the  expence  of  deviating 
from  them  perpetually  ?"* 

It  has  long  been  a  favourite  theme  with  Py* 
fhonists,  that  naan  is  not  possessed  of  free  will, 
but  that  inferior  even  to  brutes,  he  is  inevitably 
•  hurried  on  by  the  impulse  of  fatality.  We  are 
not  masters  of  our  conformation,  say  they — ^this 
we  hold  from  nature;  we  are  not  masters  of  our 
ideas,  or  of  the  modification  of  our  brains— these 
arise  from  causes  of  which  we  are  in  utter  igno* 
i^ance ;  we  ape  not  masters  of  our  passions  of  love 
and  desire,  of  hatred  and  otherwise — ^these  do  not 
depend  upon  ourselves ;  we  are  not  masters  of 
our  choice  of  4hat  which  shall  be  eventually  to 
our  advantage ;  nor  are  we  so  much  masters  of 
ourselves,  as  ta  be  capable  of  acting  otherwise 
than  we  do.  Thus,  for  instance,  the  wiU, 
whatever  it  be,  causes  delibemtion  3  the  delibe- 
ration, 
*  Lettorlo  Lofd  Bathurst. 
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ation»  whatever  it  be,  causes  choice ;  smd  the 
choicC)  whatever  it  be,  causes  aftion,  Now  li- 
berty is  neither  in  the  will,  the  delil^ration,  the 
choice,  nor  the  aft.  The  determination  makes 
us  execute  what  the  deliberation  made  us  choose  i 
and  these  all  arise  because  we  cannot  avoid  thena. 
In  short,  the  question  may  be  in  this  manner 
fairly  stated :  the  moment  the  mind  ads,  it 
could  not  aft  otherwise ;  the  moment  it  makes 
z  choice,  it  could  not  choose  otherwise;  tlie 
moment  it  deliberates,  it  could  not  deliberatq 
otherwise;  the  moment  it  wills,  it  could  not 
will  otherwise ;  for  a  thing  caxuiot  exist,  and  no( 
exist  at  the  same  time,  * 

* 

But,  this  is  sophistry.  The  will  of  man  h 
frec^  and  has  entire  liberty.  He  feek  the  dispo-t 
^tion  within  himself  of  a  capacity  to  aft  or  not 
to  aft,  to  choose  or  not  to  choose  a  thing  at 
the  same  moment.  The  consequences  which  re- 
sult from  the  doftrine  of  fatality,  are  still  more 
dreadful  than  they  are  absurd.  I  would  not  think 
of  God  at  all,  exclaims  a  philosopher,  though 
lie  ougjbt  to  be  always  present  to  my  thoughts  j 
I  would  refuse  to  acknowledge  and  adore  him  \ik 
the  contemplation  of  hb  works,  thou^  I  do  it 
from  the  bottom  of  my  heart,  nether  than  I 

P  4  woulcl 

•  Syst.  de  la  Nat^ 


232  LETTER    LVIi; 

would  look  upon  him  as  the  immediate  efficient 
cause  of  every  sensation  of  human  minds,  and 
every  action  of  human  bodies.  Shall  I  believe 
it  is  God  who  moves  the  arais  of  a  parricide, 
when  he  plunges  the  dagger  into  his  father's 
heart  ?  It  is  true,  indeed,  in  the  hurry  and  bustle 
of  the  world,  the  ideas  we  have  of  truth  and 
falsehood,  of  virtue  and  justice,  seem  in  general  to 
be  nothing  more  than  the  result  of  temperament 
modified  by  society.  We  seldom  feel  shame  or 
remorse,  for  adtions  which  we  see  practised  and 
approved  by  the  rest  of  the  world.  Under  cor- 
rupted governments,  the  venal,  the  avaricious, 
the  mercenary,  do  not  blush  at  the  baseness,  the 
rapine,  the.  robbery,  which  is  authorised  by  ex- 
ample. In  licentious  societies,  no  one  blushes  at 
sedudtion,  and  the  interminable  chain  of  domes- 
tic misery  from  adultery.  In  countries  of  san- 
guinary superstition,  no  one  blushes  at  holy  as- 
sassinations, committed  for  opinions.  Robbers, 
assassins,  and  the  immoral  herd,  have  neither 
shame  nor  remorse  among  themselves,  Hobbes 
even  ventures  to  assert,  that  right  or  wrong,  just 
and  unjust,  have  no  foundation  in  the  nature  of 
tilings,  but  depend  entirely  on  positive  ordi- 
nances. "  The  rules  or  distindtions  of  good  and 
evil,"  says  he,  "  honest  and  dishonest,  are  mere 
civil  constitutions  ^  and  whatever  the  chief  ma- 
gistrate 
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gistrate  commands,  is  to  be  accounted  good; 
whatever  he  forbids,  evil."  It  is  the  law  of  the 
land  only  which  makes  robbery  to  be  robbery,  or 
adultery  to  be  adultery.  Si  tamen  lex  civilis  jubeat 
invader e  aliquid,  non*est  illudfurtum^  adulter ium^ 
&?i:.*  "  Nay,"  continues  he,*  "  the  command-* 
ments  to  honour  our  parents,  to  do  no  murder, 
and  all  the  other  laws  pf  God  and  nature,  are  no 
further  obligatory,  than  the  civil  power  shall 
think  fit  to  make  them  so," 

The  omnipotency  of  a  human  legislature,  po-> 
litically  speaking,  we  have  often  heard  of.  But 
I  much  doubt,  whether  you  ever  before  heard  of 
human  laws  that  were  capable  of  making  light 
darkness,  and  darkness  light ;  or  of  rendering 
sweetness  bitter,  and  bitterness  sweet.  Nature, 
at  a  partial  glance,  would  not,  indeed,  seem  to 
have  formed  man,  originally,  compassionate  and 
just.  All  men  have  not  pity,  savages  but  little, 
children  less, — ^they  frequently  do  not  display 
even  the  least  signs  of  such  a  sentiment.  If  then 
it  be  an  innate  sentiment,  it  is  asked,  why  is  the 
human  heart  void  of  it  in  its  infancy  ?  Or  why  in 
those  that  are  insane  from  their  birth,  should  this 
principle  be  likewise  wholly  imperceptible,  seeing 
they  are  not  deprived  of  the  other  faculties  of  the 

soul? 

f  De  Cire.  c*  14.  §  to. 
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soul  ?  Does  it  not  rather  shew  that  pity  is  an 
artificial  sentiment,  acquired  in  society,  and  that 
it  is  founded  on  the  idea  of  pain,  and  the  rela- 
tions in  which  man  stands  with  resped  to  sen- 
sible beings,  for  to  pity  the  miseries  of  others, 
must  not  he  first  have  an  idea  of  them  as  rela- 
tive to  himself  ?  ^ 

There  is  in  the  soul  an  innate  sentiment ^  prior 
to  all  sensation,  and  to  all  ideas  with  which  na« 
ture  has  connefted  the  preservation  of  human 
beings,  the  sentiment  of  self-lqvey  which  irresis- 
tibly dire6b  mankind  in  most  of  their  aAions, 
often  without  being  perceived, — the  source  of 
every  passion,  and  to  which  all  our  desires  are 
dircded  ;  the  instigator,  it  is  true,  sometimes,  d£ 
cruel  deeds,  and  o(  foul  depravity ;  but,  more 
generally,  the  inspirer  of  kind  and  benevolent 
actions.  Thus>  is  not  maternal  afiedion  an  in- 
herent principle  of  this  latter  denomination  ? 
Certain  aiuthors  indeed  tell  us,  the  mother  first 
nourishes  her  little  ones  for  her  own,  and  after-* 
waids  for  their  good.  But,  how  did  the  first 
mother  know  that  suckling  her  child  would  be 
of  service  to  herself?  Besides,  in  how  muiy  other 
instances  cbth  this  affeAion  appear  ?  Constraint^ 
dasagieeable  offices,  every  kind  of  self-denial,  be- 
come 

*  Essay  on  Man. 
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come  pleasing  tasks  to  a  mother ;  and  however 
troublesome,  she  yet  constantly  discharges  them 
at  the  expence  of  her  pleasure,  rest,  and  often  of 
life  itself.  How  many  danger?  do  some  mothers 
voluntarily  undergo,  for  the  preservation  of  their 
o(fspring  ?  It  is  no  less  absurd  to  deduce  this 
ailedion  from  friendship.  On  what  ideas  of  the 
merit  of  a  new-bom  infant,  incapable  of  commu^ 
nicating  any  pleasure,  and  scarce  one  remov<e 
from  stupidity,  can  it  be  founded  ?  But,  in  fedt, 
though  in  some  nice  cases,  the  bounds  of  right 
axid  wrong  may  be  somewhat  difficult  to  deter*- 
mine,  and  though  in  some  plain  cases,  the  laws 
and  customs  of  certain  barbarous  nations  may 
be  contrary  to  one  another,  which  have  been 
looked  upon  as  a  just  objedion  against  the  doc- 
trine of  a  natural  dificrence  between  good  and 
^vil ;  yet,  in  reality,  these  no  more  disprove  the 
natural  assent  of  all  men's  unjM^judiced  reason 
to  the  rule  of  right  and  equity,  than  the  differences 
c^  moet  mcn^  countenances  in  general,  or  the 
deformity  of  a  few  monsters  in  particular,  prove 
there  is  no  general  likeness  or  uniformity  in  the 
bodies  of  men.  For  whatever  dffiefence  theie 
may  be  in  some  particular  laws,  it  is  certain,  as 
.to  the  main  and  principle  branches  of  morality, 
thefe  never  was  any  nation  v^n  earth,  but 
Mrned,  that  to  worship  God,  to  be  grateful  to 
3  benefadloi-s. 
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benefadiois,  to  perform  equitable  compaAs,  to 
preserve  the  lives  of  innocent  and  harmless  fel- 
low-creatures, and  the  like,  were  things  fitter  to 
be  praAised  than  the  contrary.*  The,  whkh,  to 
suppose  dependent  on  the  opinions  of  men  and 
the  customs  of  nations,  that  is,  to  suppose  that 
what  ^all  be  accounted  the  viriue  of  a  man, 
depends  merely  on  imagination  or  custom  to  de- 
termine, is  as  absurd  as  it  would  be  to  affirm, 
that  tht  fruitfulness  of  a  tree,  or  the  strength  of 
a  horse,  depends  merely  on  the  imagination  of 
those  who  judge  of  them.  Hac  cut  em  in  opt* 
wone  exUtimare,  non  in  natura  ponere  dementis 
est.  Nam^nec  arbortSy  nee  equi  virtus  qua  dicitur^  in 
opinione  sita  estj  sed  in  natura.^ 

N 

But,  if  we  have  not  free  will,  why  is  it  that 
philosophers  waste  their  time  and  expend  their 
ability  in  preaching  to  us  ?  I  must  be  as  I  am ; 
I  must  do  as  I  do,  according  to  their  hypothesis 
of  necessity.  Can  they  fancy  they  can  illumi- 
nate those  who,  in  fatality,  have  been  given  over 
to  darkness  ?  Where  there  is  no  liberty  of  ac- 
tion, there  labour  can  be  but  as  chaff  before  the 
wind.  If  necessity  fetters  me,  and  I  cannot  choose 
my  way,  in  that  necessity  I  must  mechanically 
grope  along.     But,  where  is  this  to  stop  ?     Can 

Wtt 
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we  with  justice  condemn  a  Nero,  or  a  less  mighty 
villain  ?     Are  they  more  guilty,  if  fated  to  tteir 
crimes,  than  the  brute  stone  which  the  wind 
loosens  from  the  wall,  and  which  woundi  the 
unwary  passenger  ?  When  Helvetius  and  d*  Alem-  • 
bert  aigued  for  necessity,  when  the  latter  eyen 
said,  he  saw  nothing  dans  la  machine  bumaine 
qu*une  suite  de  mouvemens  dipendans  les  uns  des  aur 
treSj  &  dont  nous  ne  sommes  nulUment  les  tnaUns 
depuis  le  premier  instant  de  notre  existence :  he 
surely  could  not  have,  recolledeid,  that  this  was 
letting  loose  the  blood-hoimds  of  unbridled  pas*: 
sion  on  the  world,  sanctioning  vice,  by  the  ir* 
revocable  stamp  of  a  blind  and  indiscriminate 
fataUty.     What  renders  such  doftrine  still  more 
extraordinary,  is  the  eagemess  for  which  these 
very  philosophers    themselves   contend  for  an 
indefinite  liberty ;  for  a  liberty  of  thought ;  for  a 
liberty  of  conscience ;  for  a  liberty  of  conver- 
sation ;  for  a  liberty  of  a&ion ;   for  a  liberty  of 
writing.     I  never  heard  that  oaks,  elms,  or  wilr 
lows,  (which,  if  we  have  no  free  will,  may  be^ 
for  aught  I  know,  as  capable  of  instrudion  as  we 
are)  have  ever  been  addressed,   or  have  ever 
found  benefit  from  the  ponderous  folios  of  this 
}evelling  philosophy.  What  a  whimsical  parterre 
.might  be  displayed  in  this  garden  of  necessity. 
There  let  us  plant  the  moralist,  a  vegetable  o/ 
I  sentences: 
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sentences  f  there  the  rogue,  a  vegetable  of  crimes^ 
there  the  sceptic,  a  v^tabk  of  doubts;  there 
the  atheist,  a  vegetable  of  absiudity ;  and  there 
the  materialist,  a  vegetable  of  contradidions. 

The  systems  of  modern  invention  are  income* 
prehensible.  They  are,  if  I  may  be  albwed  the 
comparis(»i,  like  the  ii^redients  of  Pandora's 
box  I  those  &tal  treasures,  from  which  issued 
godd  and  bad,  virtue  and  vice,  truth  and  false- 
hood, reason  and  folly,  light  and  darkness. 
Each  fabricator  professes  to  make  natvire  his 
text,  and  reason  his  comment :  but,  the  com- 
ment runs  mad  ;  and  instead  of  that  otder  and 
Mbriety,  which  the  calm  contemplation  of  na* 
ture,  and  the  just  cultivation  of  reason,  would 
present  you  with,  he  gives  you  an  incohei^nt  de- 
tail of  all  that  is  wild,  and  all  that  is  extravagant 
in  opinion.  But,  will  all  this  temerity  of  doc- 
trine advance  the  health  of  my  body,  or  promote 
tie  peace  of  my  soul  ?  Will  it  enlasge  my  un*- 
derstanding,  correft  my  passions,  purify  my 
heart,  or  refine  and  exalt  my  nature  ?  What 
benefit  will  the  human  species  reap  by  the  propa- 
gation of  this  strange  commcidity  ?  Will  civil 
life  be  adorned,  or  moral  virtue  be  improved 
by  it }  Or  has  it  any  tendency  to  introduce  a 
general  reformation,  and  thereby  a  new  accession 

of 
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of  hairiness  to  the  world  ?  Does  the  creation, 
viewed  in  the  light  of  this  comfortless  philoso* 
phy,  shine  with  more  lustre^  or  present  us  with 
more  beauty  ?  Does  God  appear  more  present 
in  his  works,  or  man  more  happy  under  his  go* 
vcmment  and  proteftionr* 

It  is  humiliating  to  behold  genius,  which,  like 
the  adventurous  eagle,  can  soar  into  the  most 
elevated  r^ons,  and  can  there,  with  dignity, 
support  the  sublimity  of  its  situation  ;  yet  laying 
aside  the  calmness  of  reason,  rashly  presuming 
to  command  the  sethcrial  fluid  by  which  it  is 
surrounded,  and  proudly  conceiving  itself  endued 
with  intelled  sufficient  to  dired  the  storm  which 
rages  in  the  clouds.  In  the  progress  of  our  re^ 
search  into  the  animal  man,  we  have  seen  him 
unmercifully  dealt  with.  His  mind  we  have 
seen  stripped  of  innate  intelligence ;  his  under- 
standing of  the  use  of  language ;  and  his  adtions 
of  the  freedom  of  choice.  And  yet  all  these 
gifts  have  been  admitted  in  the  brute.  Yet,  k 
it  not  clear,  that  as  man  evidently  partakes  cf 
die  properties  q£  all  animak,  and  they  only  of 
the  properties  appropriated  to  each  species,  sq 
must  he  at  least  have  a  superiority  in  the  nunir 
ber  of  his  powers  ?  Thus,  every  dog  is  faithful ; . 
every  lamb  is  gentle  ^  every  lion  is  fierce  -,  every 

tiger 
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tiger  is  treacherous;  every  bee  is  iodustrious; 
and  every  dove  is  affectionate.  But,  is  not  man 
observed  to  be  each  and  all  of  these  by  turns  ? 
is  be  not  found  to  have  implanted  in  him  the 
germ  of  every  disposition  ?  This  abridgment 
*of  every  thing ;  this  creature,  who  has  the  fix- 
ity  of  metals,  the  vegetability  of  plants,  the  sen- 
sitive faculty  or  instinct  of  animals,  and  the  in- 
telligehce  of  iinmateriality ;  surely  this  crea- 
ture cannot  be  in  his  origin  inferior  to  those 
whom  he  so  essentially  surpasses.  T^e  him  as 
he  19.  Some  animals,  indeed,  you  will  find, 
who  have  a  quickness  of  sense,  superior  to  what 
we  experience.  But,  these  animals  hardly  excel 
us  in  more  than  one  point,  which  is  their  pecu- 
liar share  of  perfection.  On  the  contrary,  con- 
sider man,  who,  from  the  re-union  of  his  senses^ 
is  informed  of  what  concerns  him  all  over  the 
earth,  and  even  of  what  God  has  done  for  him 
in  ages  past.  His  organs  are  so  exquisitely 
matched,  that  by  their  help,  reason  keeps  a  cor- 
respondence  with  the  universe  at  large.  The 
senses  are  the  monitors  and  ministers  of  her  do- 
mestic government ;  and  the  faculty  of  intellect, 
the  power  with  which  she  sways  the  distant 
world. 

But,  of  all  our  deprivations,  in  the  present  fa- 
shionable lopping  philosophy,  there  is  not  one 

formidable 
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SO  keen,  as  that  of  our  not  being  intended  for 
society.  The  eloquent;  spinners  of  paradox,  who 
thus  set  us  adrift,  talk  so  fluently,  appeal  so  fa- 
miliarly to  the  most  venerable  authorities,  assert 
so  roxmdly,  and  with  an  air  of  such  superior 
wisdom,  and  tone  of  infiillibility,  that  they  in 
reality  force  imdue  predileftion,  if  not  absolute 
submission  to  their  decisions;  "  Is  it  not  plainly 
contrary  to  the  law  of  i^ture,"  says  Rousseau, 
**  that  infants  should  command  old  men ;  fools 
conduft  philosophers;  and  that  the  privileged 
few  should  gorge  themselves  with  superfluities, 
while  the  starving  multitude  are  in  wartt  of  the 
comc&Ktn  necessaries  of  life  ?"  This  is  certainly 
a  sad  and  latnSlitable  deviation.  But  the  abuse 
of  a  thing,  does  not  annihilate  its  original  use. 
Nor  can  any  of  the  inconsistencies  observable 
among  the  communities  of  mankind,  authorise 
us  to  ima^e,  that  the  natural  state  of  man  is 
a  state  of  solitude  and  independence.  On  the 
contrary,  we  were  clearly  intended  for  society  and 
subordination.  All  the  effeds  of  human  art  are 
parts  of  human  nature,  because  the  power  of 
producing  them  is  bestowed  upon  us :  and  hence, 
it  is  as  natural  for  men  to  build  cities,  as  for  birds 
to  build  nests.  We  are  social,  because  we  are  ra- 
tional. *  And  this  union  with  our  species,  we 
VOL.  iiK  Q^  \  have 

*  Marcus  Aurelius. 
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have  a  right  to  consider  as  the  noblest  {)art  of 
our  fortune.  From  this  source,  we  derive  not 
only  the  force,  but  the  very  existence  of  our 
happiest  emotions  j  not  only  the  better  part,  but 
almost  the  whole  of  our  rational  character.  Sefid 
man  to  the  desart  alone,  he  is  a  plant  torn  from 
its  roots :  the  form  may  indeed  remain,  but 
every  faculty  droops  and  withers ;  the  human 
personage  and  the  human  charafter  cease  to 
exist. 

Among  the  ancient  philosophers  it  was  a  fre^ 
quent  sajring,  "  that  the  wise  man  was  sufficient 
for  himselfr"  By  this,  however,  they  did  not 
mean,  that  this  personal  sufficiency,  this  tfftA 
of  wisdom,  was  only  to  be  found  in  a  savage  in- 
sulated state.  But,  let  us  pifture  to  ourselves 
one  of  these  unsocial,  haughty,  distant  charac- 
ters, who  approximate  us  so  kindly  to  monkics. 
In  order  to  free  himself  at  once  from  a  society  of 
ignorant,  troublesome  people,  our  wise  man  be- 
gins by  making  a  spiteful  and  general  restitution 
of  whatever  he  has  received  at  their  despicable 
hands.  Clothes,  arts,  trades,  instruments,  sci- 
ences, religion,  all,  in  short,  wholly  abandoned 
and  forgotten  by  liim.  Away  he  goes,  and  con- 
fines liimself  to  a  profound  solitude.  Here  he 
new-coins  all  his  notions,  and  will  shortly  spin 

out 
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but  of  his  head  a  body  of  pure  and  sublime 
speculations,  firom  which  all  necessary  inventions 
will  flow  of  course.      But  how  vain  and  empty 
all  those  proje<5h  and  hopes !    Living  goes  before 
philosophizing*    The  want  of  the  commonest  ne- 
cessaries of  life,  will  crush  him  and  his  philosophy 
together.   All  other  animals  come  into  the  world 
provided  with  every  thing  necessary  for  them; 
but  man,  when  he  comes  into  the  world,  and 
our  philosopher,  when  he  enters  into  his  solitude^ 
ar?  both  destitute  of  clothes  and  provisions  of  all 
kinds.     In  the  mother,  however,  the  in&nt  finds 
a  provider.    But  our  philosopher,  now  pursued 
by  hunger,   then  shattered  by  hail,  then  suc- 
cessively scorched  by  a  burning  sun,  or  chilled 
and  drenched  by  a  deluge 'of  rain,  begins  to 
think  in  good  earnest,  how,  and  with  what  tools 
he  shall  turn  taylor,   archited,  and  gardener. 
Let  there  be  a  general  and  mutual  attraction 
among  bodies ;  or*  let  that  attradion  be  a  philo- 
sophical dream :  let  fire  be,  or  not  be,  the  prin- 
ciple or  modification  of  eledricity :  let  the  spring 
of  the  air,  dilated  by  the  returning  heat,  be,  or 
not  be,  the  cause  of  the  ascent  of  fluids  in  plants : 
— these  questions,  neverthdess,  must  be  forborne, 
and  speciilative  philosophy  be  laid  aside.     See 
how  he  sweats  at  hewing  that  rough  stone.  But, 
where  are  the  tools  to  build  himself  a  roof;  or 

Q  z  how 
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how  will  he  contrive  an  equivalent  for  a  chair,  a 
bed,  a  mat,  or  barely  a  plain  earthen  pan  ?    The 
things  on  which  he  shall  have  bestowed  most  of 
his  time  and  trouble,  will  break  in  his  hands,  or 
do  him  but  very  indifferent  service.      He  will 
reach  the  end  of  his  life,  before  he  has  replaced, 
I  will  not  say,  the  conveniency  of  the  pendulum 
of  a  clock,  or  a  mill,  but  the  matter  of  a  thread, 
strong  enough  to  twist  without  breaking ;  or  of 
2L  tolerably  fihe  needle ;  or  the  supplement  of  the 
most  uncouth  hedging-bill.     Alas  poor  wretcli, 
he  now  sees  the  fruitlessness  of  his  extravagant 
opinions ;  and  his  total  deprivation  of  the  finest 
branches  of  knowledge,  and  of  the  most  expe- 
ditious practices,  by  re'VJuncing  the  assistance  of 
others,  and  the  experience  of  past  ages.     Since 
then,  a  total  absence  from  $ociety,  throws  us 
into  an  universal  and  truly  moral  indigence,  so- 
ciety is,  striftly  speaking,  as  precious  to  us,  as 
our  very  existence.  * 

Born  to  numberless  wants,  which  his  imagi- 
iiation  also  increases,  man  who  exists  but  in  the 
moments  that  are  ever  fleeting  from  him,  by 
hope,  seizes  on  futurity,  and  by  remembrance^ 
retains  his  hold  of  the  past.  Desirous  of  every 
ipecies  of  gratification,    he  would  extend  his 

coiine6tioa 
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conneftion  to  every  period  of   existence,   and 
would  willingly  be  contemporary  with  all  that 
has,  and  all  that  shall  be.     In  language,  in  wri- 
ting, in  sculpture,  in  design;  he  has  established 
a  permanent  record  of  things,  and  consolidated, 
as  it  were,  not  only  fafts,  but,  even  the  ideas  of 
his  fellow-creatures.     Vice  is  not  natural  to  him, 
he  derives  it  from  those  fiftitious  wants,  which 
grow  with  the  progress  of  society.     Before  pro- 
perty becomes  the  means  of  procuring  sensual 
pleasure,  civil  restraints  are  superfluous,  and  mo- 
rality itself  an  unnecessary  study.     The  vices  of 
barbarians  proceed  from  prejudice,  and  their  vir- 
tues from  nature.      And  yet,   every  day  proves 
to  us,  that  though  in  large  societies  there  may 
be  found  a  too  great  latitude  of  indulgence,  yet 
it  is  in  those  societies  alone  where  the  happy 
equilibrium  is  found  established  between   our 
physical  and  our  moral  dispositions.     Mankind 
feel  more  for  themselves  from  refleftion,   than 
from  instindt :  and  nothii^g  is  so  certain,  as  that 
our  faculties  in  general  are  to  ,be  strengthened 
and  improved  by  use  and  emulation. 

Yet,  how  incessantly  are  we  called  back  to  a 
state  of  nature.  Look  at  those  happy,  uncul- 
tivated, barbarous  tribes;  how  calmly  their 
time  passes  away ;    how    chearfuUy  they    get 

0^3  through 
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through  their  labour;  how  soundly  thy  repose, 
and  how  enviable  their  freedom  and  indepen- 
dence. 

"  O  happy  Laplander,"  says  Linnaevs,  "  who^ 
on  the  utmost  vei^  of  habitable  earth,  thus 
livest  obscure  in  rest,  content,  and  innocence. 
Thou  fearest  not  the  scanty  crop,  nor  ravages  of 
war;  and  those  calamities  which  waste  whole 
provinces  and  towns,  can  never  reach  thy  peace- 
ful shores.  Wrapt  in  thy  covering  of  fur,  thou 
canst  securely  sleep ;  a  stranger  to  each  tumul- 
tuous care;  unenvying  and  unenvied.  Thou 
fearest  no  danger,  but  from  the  thunder  of  hea- 
ven. Thy  harmless  days  slide  on  in  innocence, 
beyond  the  period  of  a  century.  Thy  health 
is  firm,  and  thy  declining  age  is  tranqyil.  Mil- 
lions of  diseases  which  ravage  the  rest  of  the 
world,  never  infected  thy  happy  climate.  Thou 
fivest  as  the  birds  of  the  wood ;  thou  carest  not 
to  sow  or  reap,  for  bounteous  Providence  has 
supplied  thee  in  all  thy  wants."  * 

But,  let  me  humby  ^k  to  be  informed,  whc- 
tlier  any  of  the  brilliant  advocates  for  savage  na- 
kedness, both  mental  and  coq)oreal,  have  ever, 
beguiled  their  tedious  hours,  among  the  tribes 

they, 
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0  seducbgly  hold  forth  P    Do  they  know 

it  is  to  dwell  in  societies,  where  the  ani- 

every  thing ;  where  sentiment  is  scarcely 

nd  where  unblushing  instindt  usurps  the 

'  reason  ?     Arts,  sciences,  laws,  morality, 

igion,  teach  men  to  discriminate.     But, 

be  imagined,  that  the  intercourse  of  man 

in  can  be  comfortable,  when  neither  arts, 

laws,  morality,  nor  religion,  are  to  be 

1  ?    In  no  situation  is  the  human  charac- 

7ely,  as  when  cultivated.    Large  and  pq- 

:ieties,  undoubtedly,  present  dark  shades. 

they  not  also  abound  in  excellence  and 

\gain,  I  would  beg  leave  to  ask,  whether 

sse  lovers  of  barbarians,  k^vf  ever  chosen 

altivated  societies  for  their  own  imme- 

ence  ?   On  the  contrary,  London,  Pa- 

ty  Rome,  Vienna,  &c.  have  always  had 

attra^ions  to   Lapland,  Kamschatka, 

of  the  Valais,  or  the  cottages  of  the 

It  is  absurd  to  say,  that  elegancy  and 

are  injurious  to  humanity.     The  im- 

of  our  nature  are  indeed  more  easily 

in  a  large   cvJtivated  society,    than 

e  is  no  permanent  society  at  all ;  be- 

ook  more  narrowly  into  each  other  in 

han  in  the  forest ;   and  because  there 

life  what  savage  life  cannot  furnish^ 

0^4  guardians 
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guardians  to  watch,  and  laws  to  punish  the 
wicked  and  disorderly.  All  that  is  good,  and 
all  \h.x  is  bad,  is  certainly  to  be  met  with  in 
lar^o  assemblies  of  men.  But  the  man  of  the 
woods  is  not  more  virtuous  than  the  man  of 
the  palace.  The  lights  of  science,  and  the  po- 
lish of  society,  I  must  then  assert,  are  neither  of 
them  contemptible,  excepting,  indeed,  to  those 
who  are  shocked  by  excellence,  and  who  cannot 
bear  an  equal,  much  less  a  superior. 

And  now  I  think  we  have  had  enough  on  this 
not  unfruitful  subjed.  Experimentally  esta- 
blished, or  metaphysically  deduced,  our  rank  is 
certainly  the  first  in  the  sublunary  order  of 
things ;  and  evidently  proves  that  sedu6tive, 
chimerical  reasoning,  is  of  little  utility,  while 
one  good  current  principle,  one  that  in  its  con* 
sequences  can  be  beneficial  to  humanity  in  a 
state  of  society,  is  of  infinitely  more  value  than 
the  most  refined  but  barren  solitary  speculation. 
In  the  relative  capacities  in  which  we  stand  to 
one  another ;  in  the  rise  and  fall  of  his  own 
species,  let  the  man  of  wisdom  look  for  the 
most  curious,  and  at  the  same  time,  the  most 
instruftive  objedl  of  contemplation.  Extrava- 
gant imaginations  may,  no  doubt,  sometimes 
rush  into  the  mind ;  but,  then,  let  us  say  to 

them. 
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them,  as  Marcus  Aurelius  did  :  ^*  Begone.  Go 
as  you  came,  for  I  have  no  use  for  you .  You 
have  come,  I  know,  according  to  old  custom. 
I  am  not  angry  with  you  j  only  begone/' 


LET. 
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Men  who  are  fond  of  solitude,  are  gene- 
rally  misanthropic  and  melancholy ;  nor  is  it  iin- 
cdifying  to  see  how  constantly  they  are  employed 
in  declaiming  against  that  human  species,  with 
whom  they  have  broken  off  all  connection ;  and 
ho^  satisfiuftorily  they  employ  themselves  in  sa- 
tyrizing  and  tearing  the  propensities  and  dispo- 
siticMis  of  those,  whom  they  will  not  know,  and 
from  whom  they  can  receive  no  chastisement  or 
iretalliation.  "  In  fajirness,"  says  Balzac,  "  I 
inust  confess,  que  la  solitude  est  certainement  une 
helle  chose :  mats  tl  y  a  flaisir  d^ avoir  quelqu^un 
qui  sache  repondrey  et  a  qui  on  puisse  dire  de  terns 
en  temSy  que  la  solitude  est  une  belle  chose.  Tum- 
ing  over  books,  turning  over  systems,  turning 
over  the  whole  series  of  absurdity  and  contra- 
diftioQ,  in  search  of  what  mankind  originally 
were  in  fespeft  to  intelled — ^no  understanding  will 
ever  get  near  to  it,  believe  me,  unless  it  be  in 
the  midst  of  society,      Moreover,'  what  nature 

caA 


can  we  honour,  if  we  honour  not  the  human  ? 
But,  let  us  here  stop— ^and  as  from  a  center, 
quitting  man,  take  a  general  survey  of  the  other 
parts  of  animated  nature. 

After  man,  whose  organization  and  intelledU 
demand  precedency  in  terrestrial  creation,  the 
rest  niay  be  arranged  into  eight  orders — ^a* 
JrupedSj  cetaceous,  birds,  amphibious,  fishes,  in^ 
feSs,  worms,  arid  polypi.  *  It  would  be  pos- 
sible to  multiply  these  classes ;  but,  perhaps,  ii) 
so  doing,  we  should  be  only  multiplying  ov^ 
difficulties. 

In  zoology,  quadrupeds  come  iitunediatdy 
after  the  human  species.  They  breathe  through 
lungs,  similar  to  those  of  man.  Their  heart,  like 
his,  has  two  ventricles.  They  are  viviparous. 
They  approximate  the  nearest  to  him  from  their 
strudure.  There  are  even  those,  such  as  the 
ape  tribe,  who  have  an  extraordinary  similitude. 
Linnaeus  divides  the  quadruped  class  into  six 
orders,  which  he  charaftcrises  from  the  number, 
figure,  and  disposition  of  their  teeth.  The  first 
order  he  calls  thropomorpha,  from  their  resem* 
blance  to  the  human  shape  j  the  second,  fer^, 
or  beasts  of  prey ;  the  tliird,  agri^r,  as  distin- 
guished 
•  Fourcroy. 
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guished  by  having  no  teeth  at  all ;  the  fourth, 
glires ;  the  fifth,  pecora ;  and  the  sixth,  jumen- 
ta.  With  respeft  to  amphibious  animals,  of 
those  he  made  a  class,  the  first  order  of  which 
contains  tlie  tortoise,  the  frog,  the  crocodile,  the 

4 

lizard,  the  salamander,  the  cameleon,  &c. ;  and 
the  second,  the  serpents.  But,  besides  the  qua- 
drupeds, generally  received  as  such — bats,  from 
whom,  by  the  way,  the  ancients  took  their  ideas 
of  harpies,  are  nothing  esle  than  quadrupeds. 
Except  the  faculty  of  flying,  they,  have  nothing 
in  common  with  birds.  The  lungs,  the  heart, 
the  organs  of  generation,  and  all  the  other  vis- 
cera, are  similar  to  those  of  quadrupeds,  except 
the  penis,  which  is  pendulous  and  loose,  a  thing 
peculiar  to  man  only,  to  monkies,  and  to  bats. 
Like  quadrupeds,  they  are  viviparous.  It  is 
said,  they  bring  forth  ordinarily  two  at  a  time, 
and  that  they  suckle  their  young.  *  And  hence, 
even  as  well  as  the  whale,  they  have  been  con-» 
founded  under  the  class,  m  ammalia. 

The  amphibious  tribe  may  be  divided  into, 
first,  those  that  perform  their  chief  fundlions  by 
land,  but  who  occasionally  go  into  the  water :  and 
secondly,  such  as  chiefly  inhabit  the  water,  byt 

occasionally 
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occasionally  go  on  shore.      It  is  well  known, 
that  the  estential  difference  (as  to  the  general 
strudture  of  the  heart)  between  amphibious  and 
mere  land  animals,  is  such,  that  the  foramen 
ovale    remains    always    open  in    the  former; 
through  this  there  is  a  communication,  and  the 
circulation  is  kept  up,   though  the  animal  does 
not  respire  wliile  under  water.      Nor  is  this  dif- 
ferent from  the  circulation  in  the  human  foetus. 
In  the  foetus  state^  the  lungs  are  collapsed,  and, 
are  in  a  great  degree  impervious.     After  birth, 
respiration  takes  place,  the  passage  through  the 
lungs  becomes  free ;  and  the  foramen  ovale,  with 
the  canalis  arteriosus^   is  closed.     'Hence  the 
whole  mass  of  blood  must  necessarily  afterwards 
pass  through  the  lungs ;  and  consequently  when 
respiration  ceases,  and  this  passage  through  tho 
lungs  is  obstru(fted,  whether  from  immersion  in 
water,  or  from  any  other  cause,  the  circulation 
is  suppressed,  and  death  must  immediately  ensue. 
With  regard  to  the  first  class  of  amphibious  ani- 
mals, they  are  obliged  to  repair  tp  the  land,  be- 
cause they  have  lungs.     The  phoca^  which  are 
of  this  tribe,  are  real  quadrupeds.     They  go  out 
to  sea,  to  hunt  their  prey,  and  to  gtea.t  distances 
from  shore ;  and  can  remain  for  an  hour  or  two 
under  water.       The  phoca  frequently  plunges 
her  cub  into  the  water,  to  keep  the  foramen 

ovale 
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ovale  open*    Some  think»  the  same  praftised  on 
the  dog,  would  have  the  same  efie&.  ^     Otfaen 
gp  further^  and  tbiok  it  might  with  equal  suc- 
cess be  practised  on  man.  -f    Otters,  boavera^ 
rats,  crocodiles,  frogs,  the  hippopotamus,  and  the 
lacertx  aquaticse,  are  of  thb  class.     The  second 
class  contains  eels,  water  serpents,  or-  snakes  of 
every  kind.     The  gills  or  branchise  of  iish,  aie 
anal(^ous  to  the  lungs  of  land  animals.     Air  is- 
Becessary  to  the  prc^r  a&ion  of  the  lungs ;  and 
water  is,  in  like  manner,  necessary  to  keep  the 
gills  of  fishes  in  their  proper  state  :  without  this, 
they  soon  grow  crisp  and  dry.     The  blood  is  ob- 
rtru&ed  in  its  motion,  and  they  die.     Eels,  See 
have  their  gills  well  covered  with  mucus ;  and 
their  bodies  well  furnished  with  it.     Hence  they 
do  not  become  dry,  though  exposed  for  -a,  con* 
siderable  time  to  the  air.      And  hence,  though 
their  proper  residence  be  water,  they  can  live 
much  longer  in  the  air,  than  the  other  kinds  of 
fish.  + 

It  is  unnecessary  for  us  to  enter  into  a  minute 
detail  of  the  figure,  temper,  disposition,  and 
habit  of  the  various  quadrupeds  with  which  the 
earth  abounds.  It  is  sufHcient  to  trace  a  few 
leading  features.    Thus,  when  we  see  the  shapes^ 

the 
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the  inclinations,  and  the  internal  conformation 
of  seemingly  difFerent  creatures,  nearly  the  same^ 
and  above  all,  when  we  see  them  producing 
amongst  each  other,  we  then  have  the  autho- 
rity of  general  assent,  to  pronoimce  them  of  the 
same  species.  Horns,  hair,  or  colour,  by  them- 
selves are  not  to  be  considered.  For  instance^ 
the  bufialo,  though  shaped  like  the  cow,  and 
though  it  has  other  properties  like  her,  is  not  of 
the  bison  species,  and  never  mixes  with  them. 
It  goes  twelves  months  with  young,  whereas  the 
cow  goes  but  nine ;  and  even  testifies  an  avei> 
sion  to  tlie  latten  Ruminating  animals,  as  those 
who  chew  the  cud,  are  furnished  with  four  sto- 
machs. Cows,  sheep,  and  deer,  are  properly  so 
called^  though  there  are  many  animals,  birds^ 
^md  sea  fishes,  that  ap^pear  to  ruminate  ;  such  as 
the  camel,  horse,  rabbit,  mannotte,  and  squirrel; 
the  pelican,  stork,  heron,  pigeon,  and  turtle; 
the  lobster,  crab,  and  dorado.  Those,  however, 
who  do  property  ruminate,  are  without  the  up- 
per teeth.  Men  even  have  been  known  to  chew 
the  cud.  All  animals  in  general  of  solid  horns, 
such  as  the  deer,  shed  them  annually.  Those 
that  are  hollow,  continue  fixed.  Castrate  a 
-stag,  whei^  his  horns  are  fallen  off,  and  they  will 
not  grow  again.  Castrate  hun  when  they  are 
on,  and  they  will  not  fell.  If  only  one  of  his 
^-  testicles 
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testicles  be  taken  out,  he  will  want  the  horn  on 
that  side ;  and  if  one  be  only  tied  up,  he  will 
want  the  horn  of  the  opposite  side.  The  same 
is  to  be  observed  of  tusks  in  regard  to  the  or- 
gans of  generation.  When  castrated,  the  tusks 
never  grow  to  a  full  size.  Even  a  boar,  if  his 
tusks,  by  any  any  accident  or  design,  be  broken 
away,  abates  of  his  fierceness  and  venery; 
and  it  produces  nearly  the  same  efieft  upon  his 
constitution,  as  if  he  were  castrated.  *  Does 
not  the  beard  of  man,  exhibit  a  striking  analogy 
to  the  horn  and  the  tusk  of  the  brute  ? 

In  man,  and  most  other  animals,  the  pupil 
of  the  eye  is  capable  but  of  small  contradtion 
or  dilatation.  It  enlarges  a  little  in  the  daik, 
and  contra<95  a  little  in  the  light.  The  eyes  of 
the  cat  species,  however,  become  all  pupil  as  \t 
were.  •  By  day-light,  indeed,  it  appears  narrow 
and  small ;  but  by  night,  it  expands  over  the 
whole  surface  of  the  eye-ball.  By  this  peculiar 
conformation,  they  see  better  by  night  than  by 
day.  Thus  the  lion,  the  tyger,  and  all  the  va- 
rieties of  the  cat  tribe,  are  kept  off  by  fires  and 
light  at  night.  In  the  day,  they  seldom  prowl 
abroad,  the  glare  seeming  too  powerful  for  them. 
This  whole  race  may  be  considered  as  the  most 

forniidabie 
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formidable  enemies  of  mankind.  There  are 
others  stronger,  and  in  greater  numbers,  but 
they  are  docile,  and  without  much  difficulty 
tamed.  But,,  these  absolutely  ke^p  kingdoms  of 
the  earth  in  their  own  possession.  The  dog  is 
the  most  intelligent  of  all  quadrupeds ;  the  ac- 
knowledged friend  and  companion  of  the  hu- 
man species.  In  his  savage  state,  he  is  fierce 
and  formidable,  but  he  is  easily  tamed;  and 
then  crouching  along,  he  lays  his  force,  his  cou- 
rage, and  all  his  talents,  at  his  master's  feet. 
By  his  assistance,  man  has  been  enabled  to  con- 
quer, tame,  and  reduce  to  servitude,  almost 
every  other  animal.  By  conciliating  the  &vour 
of  the  dog,  the  conquest  and  peaceable  posses- 
sion of  the  earth  has  been  accomplished.  Of  this 
class  is  the  wolf,  fox,  and  jackaU.  A  change  of  co- 
lour in  the  hair,  or  fur,  prevail^  in  almost  every 
ammal ;  in  the  excess  of  cold  particularly.  The 
cow,  the  horse,  and  even  the  goat,  all  manifestly 
change  colour  in  the  beginning  of  the  sununer, 
the  old  long  hair  fallmg  off,  and  a  shorter  coat  of 
hair  appearing  in  its  room,  generally  of  a  darker 
colour,  and  yet  more  glossy.  Of  all  quadrupeds, 
the  hare  is  the  swiftest,  for  the  time  it  continues; 
and  few  animals  can  overtake  the  rabbit,  when 
it  has  but  a  short  way  to  run.  Their  hinder  1^ 
are  longer  than  their  fore,  which  adds  to  the  ra- 
VOL.  HI.  R  pidity 
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pidity  of  their  motions ;  and  almost  all  animals^ 
that  are  remarkable  for  speed,  are  formed  in  the 
same  maoner.  The  hare  is  atqiost  the  only  ani-* 
mal  that  has  young  at  different  ages,  a  super-* 
fatattony  often  admitting  the  male,  though  im-^ 
pregnated  already,  and  thereby  laying  the  foun-^ 
dation  of  another  brood.  The  squirrel  is  rec- 
koned among  the  hare  kind.  Linnaeus  and  other 
credible  historians  say,  that  in  Lapland,  and  those 
extensive  countries  to  the  North,  they  change 
their  situation,  and. migrate  by  thousands^  cros-. 
sing  the  broadest^rivers  and  lakes  upon  little  rafts^ 
which  each  provides  himself  with^  and  which  is 
kept  in  motion  by  the  fanning  of  their  tails*  But 
the  first  and  most  noble  of  animals  is  the  ele^ 
phant.  It  is  an  ugly  mass  of  animated  matter : 
its  nature  yielding  and  obedient;  its  reason 
strong ;  its  strength  proportional  to  its  amazing 
^ze.:  its  generative  powers  fail  in  a  domestic 
stETte.  It  is  then  never  known  to  copulate,  as 
if  unwilling  to  propagate  a  race  of  slaves.  It  is 
£uthful  to  its  keeper,  and  has  astonishing  nicety 
of  perception.  *  The  sheep  is  the  most  nume- 
rous  of  quadrupeds,  and  the  most  common.  It 
13  found  almost  every  where ;  and  yet,  unlike 
the  other  races,  it  is  never  found  wild,  or  in  a 
savage  state.  ^    Is  it  not  remarkable,  that  sheep 

and 
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and  corn  should  seem  as  if  they  were  both  brought 
to  us  from  some  Country,  which  to  us  is  now  no 
more. 

V 

« 

And  thus  much  for  quadrupeds,  though  there 
arc  abundant  materials  for  a  more  particular  de- 
tail. But  I  know  you  will  forgive  me  for  not 
dwelling  on  the  lungs  of  the  fox,  the  liver  of 
the  wolf,  the  feet  of  the  elk,  and  the  grease  of 
the  badger ;  as  you  will  for  eventually  not  dwell- 
ing on  the  jaws  of  the  Carp,  the  nest  of  the 
swallow,  the  powder  of  the  toad,  the  dung  of 
tile  peacock,  the  heart  of  the  viper,  and  the  more 
physically  valuable  fat  of  the  malefaftor. 

Icthyology,-  or  the  doftrine  of  the  nature  of 
fishes,  teaches  us,  that  those  beings  are  very 
different  in  construftion  from  that  of  terrene 
animals.  They  have  fins  instead  of  legs,  where- 
with they  move.  They  inhale  water  instead  of 
air.'  Their  strufture  is  wonderful.  Their  bo- 
dies  are  clothed  and  guarded  in  the  best  man- 
ner, with  scales  and  shells,  suitable  to  their  re- 
spedive  circumstances,  the  dangers  they  are  ex- 
^sed  to,  and  the  motions  and  business  they  are 
to* perform.  They  have  several  parts  peculiar  to 
themselves ;  as  fins  (as  I  have  said)  to  keep  and 
balance  them  upright,  and  an  air-bladder  to  en- 

R  2  able 


a6o 


LETTER    LVIir* 


able  them  to  sink  and  rise  at  pleasure.  They 
have  little  gills  or  branchis,  whereby  they  re- 
spire as  animak  do  by  lungs.  The  tail  is  the  in- 
strument of  progressive  motion.  Their  eyes  are 
peculiarly  formed  to  enable  them  to  correspond 
with  all  the  conveniencies  and  divergencies  of 
rays,  which  the  variations  of  the  watery  medium 
and  re&adlion  may  occasion;  in  which  they  bear 
a  near  resemblance  to  birds.  In  this  maimer,  the 
ocean  presents  us  with  myriads  of  animated  be- 
ings. Some  garbed  in  light  scales,  swim  with 
amazing  swiftness ;  others  loaded  with  thick 
shells,  trail  heavily  along  j  and  others  totally  de- 
prived of  loco-motion,  live  and  die  immoveably 
fixed  to  the  same  rock.  As  terrestrial  animals 
are  furnished  with  feathers,  with  down,  with 
warm  fiirs,  or  with  long  hair  to  defend  them 
from  the  inclemencies  of  the  air,  so  are  fishes 
invested  with  a  glutinous  matter,  perceiv- 
able at  the  first  touch,  with  which  the  whole 
surfece  of  their  bodies  is  raobtened :  an  exterior 
strong  coating  -,  and  before  we  get  to  their  flesh, 
an  oily  substance,  which  extends  from  head  to 
tail,  and  surrounds  the  whole.  These,  from  their 
solidity  and  immiscibility  with  water,  keep  their' 
frames  firm,  and  give  them  vigour  and  activity. 
They  could  not  be  furnished  wih  a  lighter  vest- 
ment, or  gne  more  impenetrable.  What  pro- 
fusion. 
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fiision,  what  delicacies  does  not  man  receive 
from  this  element !  Whole  communities  are 
supplied  with  a  sufficiency,  by  the  bare  capture 
of  a  single  day  !  What  a  precaution  likewise  in 
these  gifts  of  Providence.  Such  fishes  as  are 
wholesome  food,  are  exceedingly  prolific  :  those, 
on  the  contrary,  that  are  not  so,  are  less  prolific. 
The  same  wisdom  also,  that  has  regulated,  with 
such  indulgence,  the  bounds  of  their  fecundity, 
keeps  those  at  a  wide  distance  fi'om  our  shores, 
which  we  have  the  least  occasion  for,  and  puts 
others  into  our  possession,  which  are  most  useful 
to  us.  *  A  cod  will  bring  forth  as  many  in  a 
year,  as  the  whole  population  of  Great  Britain 
is  computed  at.  Above  nine  millions  of  e^,  er 
peas,  have  been  found  in  a  cod;  one  million 
have  been  foimd  in  a  flounder ;  and  five  hundre4 
thousand  in  a  mackarel. 

There  are  three  grand  divisions  in  the  fish 
kind  :  the  cetaceous,  or  those  of  the  whale  kind  j 
the  cartilaginous,  or  those  who  have  gristles  in- 
stead  of  bones  ;  and  the  spinous^  or  those  who 
have  bones,  All  the  cetaceous  tribe  resemble 
quadrupeds  in  their  internal  conformation*  They 
have  warm  red  blood,  which  circulates  through 
(heir  bodies  s  similar  parts  of  generation  5   an4 
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lungs,  which  drive  them  to  the  necessity  of  fre- 
quently rising  to  breathe  the  air.  The  breasts 
of  whales  are  generally  two,  and  are  filled  with 
large  quantities  o(  milk.  The  teats  are  like  those 
of  a  cow,  with  which  the  young  is  suckled. 
One  species  of  this  animal,  the  narwhal,  or  s^ 
unicorn,  has  the  longest  and  most  formidable 
weapon  of  any  being  in  the  world.  It  spring 
in  general  from  the  left  side  of  the  head,  in  a 
strait  line  with  the  body.  Tn  a  skull  at  Ham- 
'  buigh,  there  are  two  of  their  teeth,  which  are 
above  seven  feet  long,  and  are  eight  inches  in 
circumference ;  wreathed,  tapering  to  a  point, 
and  harder,  whiter,  and  heavier  than  ivory. 
Some  whales  have  a  very  small  gullet ;  whereas 
others,  such  as  the  cachelot,  can  swallow  an  ox. 
Fishes  of  eight  or  nine  feet  long  are  often  found 
in  their  stomach.  The  substance  called  amber- 
grise,  which  was  long  unknown,  is  found,  as  I 
have  already  remarked  to  you,  in  round  lumps, 
floating  in  a  fluid,  in  the  place  where  the  seminal 
vessels  are  usually  situated  in  other  animals.  And 
thus  it  is  that  the  civic,  the  musk,  and  the  cas- 
tor, are  situated  in  the  inguinal  regions  of  the 
civit  cat,  the  musk  deer,  and  the  bfcaver.  The 
spernw:etti  is  the  brain  and  oil  of  the  cachelot.* 

The 
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The  instind,  or  the  reason  if  you  will, /of 
fishes,  however  we .  despise  it»  is  wonderful. 
They  have  their  migrations  as  well  as  the  fowls 
of  the  air  :  they  travel  in  companies  to  distant 
coasts,  for  the  sake  of  a  succession  to  keep  up 
^e  species,  which  they  are  never  to  see,  and 
know  nothing  of:  they  all  agree,  without  any 
voice  or  signal  with  which  we  are  acquainted, 
and  undertake  the  voyage,  without  any  appaitent 
consultation.  One  with  another  i  they  know 
nothing  of  the  course  of  the  stars,  or  of  othel' 
phasnomena  observed  above  the  surface  of  theiiF 
element ;  nor  do  they,  it  is  to  be  supposed,  see 
very  distantly  their  way.  The  vari(^usly  refract- 
ed rays,  must  in  some  respeft  obstrud  the  sense 
of  vision.  Yet,  this  fish,  for  the  preservation  of 
its  offspring,  travels  from  the  remotest  parts,  t6 
deposit  them  in  the  river  j  that,  dives  to  the  bot- 
tom, and  in  caverns  skreens  its  young ;  while  the 
slow  tortoise  moves  to  dry  land,  that  its  issue 
may  be  out  of  the  reach  of  the  waves*  What 
shoals  of  cod,  haddock,  whiting,  mackareli " 
tunney,  herring,  and  pilchard,  iire  annually  ob'* 
served  to  make  their  periodical  emigrations' t 

The  crust aceous  kinds  of  fishes,  are  the  lobsterj, 
the  crab,  and  the  tortoise  or  turtle.     The  testa-- 
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ceouSy  are  the  oyster,  the  muscle,  the  cockle, 
&€.  Every  lobster  is  an  hermaphiodite,  and  is 
supposed  to  be  self-impr^nated.  They  in  ge- 
nera! change  their  shell  once  a  year.  If  a  claw 
be  broke  or  cut  away,  a  new  one  will  grow  :  a 
most  surprising  phenomenon — ^but  not  to  be  so 
laige  as  the  fonner  one.  The  crab  has  the  same 
properties.  The  tortoise  has  prodigious  vital 
motion.  Redi  drew  out  the  brain  of  one,  and 
washed  the  cavity.  This  had  no  other  efied, 
than  to  make  the  animal  blind.  It  lived  after- 
wards six  months.  After  the  head  of  one  was 
cut  off  by  the  same  philosopher,  it  had  yital 
motion  for  three  and  twenty  days.  Almost  all 
shell-fish,  as  well  indeecl  as  shell-insedb,  can 
mend  their  own  shells.  They  are  bom  with 
them  :  the  snail  with  his  little  house  ypon  hts 
back,  and  the  oyster  with  his  shell  The  repa- 
ration is  performed^  with  a  slimy  fluid  or  mucus, 
like  that  of  the  snail,  which  they  extrad  from 
their  own  jmces.  All  shells  are  formed  of  the 
same  substance— of  an  animal  or  calcareous 
earth,  which  ferments  With  acids,  and  burns  into 
lime;  and  hence  the  reason  why  chalks  and 
marbles  are  said  to  be  sheUs  in  a  state  of  decom- 
position. 


Testaceous 
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'  Testaceous  fishes  are  divided  into  the  univalve^ 
bhalve,  and  the  multivalve,  or  a  corn-shell  kind* 
The  sea-snail^  which  is  of  the  first  kind^  has  it^ 
eyes  on  the  points  of  its  largest  horns.  Every 
snail  is  at  once  both  male  and  female  ;  and  while 
it  impregnates  another,  is  impregnated  itself* 
The  oyster  is  formed  with  organ?  of  life  and 
respiration ;  with  intestines  which  are  very  volu- 
minous ;  with  a  liver,  Itings,  and  heart,  and  i$ 
self-impregnated ;  but,  unlike  other  shell  fish, 
is  unalterably  fixed  to  one  spot.  The  mecha- 
weal  rationale  of  swimming  in  fishes,  is  the 
same  as  that  of  flying  in  birds :  for  the  latter 
fly  by  striking  the  air  with  their  wings,  and  the 
former  by  striking  the  water  with  their  fins; 
since,  as  .much  as  they  strike  the  water  back-' 
wards,  the  water  re-a£bs,  and  strikes  them  for- 
ivard  with  equal  force.  Though  there  is  not 
the  least  appearance  of  ears,  fishes  are  not  there- 
fore deaf.  They  have  an  auricular  nerve,  as 
has  been  explained  by  Hunter.  As  to  their  sense 
of  smelling,  this  we  are  at  present  not  thoroughly 
assured  of,  though  Pontopidan  tells  us,  the  fish- 
ermen on  the  coast  of  Norway  always  carry  musk 
in  their  pockets,  when  they  have  a  prosped:  of 
meeting  with  the  sea  §nake,  the  smell  of  which 
immediately  forces  the  animal  to  dart  away  as  ex- 
peditiously as  possible.  The  method  of  respi- 
ration. 
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come  from  the  ocean  ?  They  did  not  derive 
their  being  from  the  Glaciers.  This  you  will  al- 
low. Either  they,  or  rather  their  ancestors^  were 
created  in  tHe  very  spots,  those  parts  of  the  ocean, 
where  their  descendants  now  take  up  their 
abode  ;  or  they  were  deposited  there  by  aquatic 
fowls,  who,  we  know,  live  upon  fishes  and  the 
eggs  of  fishes.  The  first  of  these  is  the  most 
probable,  for  not  only  the  bottom  of  many  of 
these  lakes  is  calcareous,  but  the  very  same 
stratum  of  decomposed  marine  bodies  is  to  be 
traced  from  the  summit  of  the  Jura,  to  two- 
thirds  of  the  height  of  the  enormous  Mont 
Blanc.  Neither  is  the  last  altogether  without 
probability  :  for  water  birds  may  be  as  readily 
conceived  to  transport  the  seeds  of  fishes,  as 
land  birds  are  to  transport  the  seeds  of  vege- 
tables. But  which  opinion  is  preferable,  I  dq 
iK>t  determine. 

All  this,  however,  at  the  present  moment,  is 
more  conjeftu rally  amusing  than  physically  im* 
portant.  Let  us  continue.  Our  next  subje6k  of 
attention  is  ornithology.  The  whole  class  of  birds 
is  arranged  by  Linnseus  under  six  orders,  ac- 
cording to  the  different  figures  of  their  beaks> 
viz.  the  accipitreSy  or  birds  with  uncinated  or 
hooked  beaks;  the  pic^t^  or  birds  that  have 

convex 
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c6&vex  or  compressed  beaks ;  the  anseresj  com- 
prehending such  birds^  as  have  depressed  and  dea- 
tated  or  serrated  beaks ;  the  scohpaceSy  or  those 
furnished  with  subcylindric  and  obtuse  beaks ; 
the  gallinie,  or  birds  which  have  the  beak  of  a 
conic  form,  but  crooked^  and  the  upper  chap 
imbricated ;  the  passeresy  or  birds  with  conic  and 
sharp  pointed  beaks.  Birds  have  been  generally 
divided  into  terrestrial  and  aquatic,  or  land  and 
water  birds.  In  the  description  of  birds,  the 
feet,  wings,  and  tail  are  chiefly  attended  to.  In  • 
most  birds,  the  toes  are  four  in  number ;  three 
standing  forwards  and  one  backward.  In  some, 
two  toes  stand  forward,   and  two  backward* 

• 

Some  feet,  again,  are  palmated,  or  have  the  toes 
connected  by  a  membrane ;  and  others  semi- 
palmatcd.  With  regard  to  the  wings,  the  long 
quill  feathers  are  called  by  authors  remiges,  as 
serving  to  fly  with;  and  the  other  feathers, 
which  cover  the  rest  of  the  body,  teftrices. 
The  long  feathers  of  the  tail  are  trailed  reftrices, 
as  serving  to  steer  the  bird's  course  through  the 
air.  And  almost  all  these  feathers  are  inserted 
into  the  skin  in  such  a  manner,  that  they  natu- 
rally lie  backward  from  the  head,  and  allow  the 
rain  to  run  off  their  bodies,  and  by  tiirning  their 
heads  in  opposition  to  the  wind,  prevent  the 
wind  from  rumpling  their  feathers  and  retarding 

their 
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their  flight.  As  to  the  constituent  parts  of  birds, 
it  is  remarkable  that  the  head,  excepting  in  a  few 
instances,  is  small .  in  praportion  to  the  rest  of 
the  body ;  that  the  eyes  are  more  plain  and  de- 
pressed than  in  quadrupeds ;  arid  that  they  have 
BO  external  eat.  Besides  these,  there  ar^  -other 
distinctions  of  birds  taken  from  their  manner  of 
feeding,  as  carnivorous  ones,  or  birds  of  prey ; 
frugivorous  and  granivorous,  or  such  as  feed  on 
fruits,  and  the  seeds  of  various  plants;  in^dti- 
.  vorous,  or  those  who  feed  principally  on  inatefts ; 
and  so  in  other  cases.  All  birds  are  oviparous. 
Such  eggs  as  have  been  impregnated  by  the 
cock  are  piroiific,  and  such  as  have  not  (for  the 
hen  often  lays  without  aiiy  coi^ress  whatever) 
continue  barren^  and  are  only  addled  by  incu- 
bation. 

Lest  the  feathers  should  spoil  by  their  attri- 
tion in  the  air,  or  imbibe  the  moisture  of  the 
atmosphere,  birds  are  provided  with  a  gland  be* 
hind,  which  contains  a  quantity  of  oil  which 
they  express  at  pleasure.  And  as  they  are  con- 
tinually passing  through  hedges  and  thickets, 
they  are,  for  the  defence  of  their  eyes  from  ex- 
ternal injuries,  as  well  as  from  too  much  light, 
when  flying  in  opposition  to  the  rays  of  the  sun, 
furnished  with  a  membrane  called  meffihrananic- 
I  titans^ 
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iitanSf  which^  like  a  curtain^  can  at  pleasure 
be  drawn  over  the  whole  eye.  This  covering  is 
neither  opaque  nor  pellucid,  but  being  somewhat 
transparent,  it  allows  as  many  raya  to  enter,  as 
render  any  objeft  just  visible,  and  enables  them 
to  direct  theif  progress  through  the  air.  It  is 
by  the  instrumentality  of  this  membrane,  that  the 
eagle  looks  at  the  sun.i^ 

Almost  every  bird  emigrates.  They  annually 
shift  their  quarters,  either  from  one  country  to 
another,  or  firom  one  province  to  a  nei^bouring 
one  more  agreeable  to  them.  Birds,  in  general, 
are  longer  lived  than  the  quadrupeds  and  insedts 
of  the  same  climate.  Swans  are  said  to  have 
lived  three  hundred  years.  Geese  are  known  to 
live  to  four  score.  The  ostrich,  which,  in.many 
particulars,  is  like  the  camel,  forms  the  shade 
which  unites  birds  and  quadfupeds.  Its  speed 
is  immense.  The  prolific  power  of  birds  is  con- 
siderable. ^  A  hen  of  the  poultry  kind,  will  lay 
two  hundred  eggs  in  a  year,  in  a  domestic  state. 
Birds  may  be  tamed  and  trained  as  animals. 
The  cocatoo,  parrot,  and  some  others,  can  move 
the  upper  chap ;  whiereas  it  is  in  gerieral  of  one 
piece  with  the  skull.  Other  circumstances  re- 
lative 
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lative  to  birds,  we  have  already  had  occasion  to 
notice.  *  ^ 


"    We  now  advert  to  etfiomola^y;  or  the  ^sdrifie 
of  insedsl  Inscfts  compose  one  of  the  mostiW- 
!  *  merous  classes  of  animals.  The  smditer  thcy^f e 

'  *-'the  greater  their  numbers*.'    They  pfe^A^ 

likeness  to  almost  every  other  animal,  both*  in 

''regard  to  form,  manner,  and  habitatioil.  *  ^rfie 

walk  like  quadrupeds;  others  fly  likc^trit^; 

^  some  swim  and  live  iii  water  Hfce  fisKe^V  aiM 

**•  there  are  others  that  trail  along  like  rcptJfef: 

VaW  the  ^nalogr  might  still  be  pushed  *fanB(Arj 

'•But,  the  phsEnomenon  the  most  sing;akr{fa^- 

•^sWt's;  and  that  t^hich  makes  theni-diflfef  cdtifily 

ftom  the  greatest  part  of  other  living*  biin^, 

(for  there  are  some,  not  excepting  man,  who 

'  evidently  gd  through  transformation)  is  thtf  me- 

*  tatriofphosis 'thty-tinderga,  before  they  becotte 
'  petfeft  insefts.    The  inseA  does  not  come  fVdfca 

the  egg,  'in  the  fbrm  of  its  parent.*  Inf^As 
'  tnay  be  classed  into  four  tribes.  'Those  -who 
'  haVe  no  wings,  and  creep  about  till  they- die. 

Those  who  have  wings,  but  so  cas^d  up*wfien 

•  produced  from  the  egg,  that  they  cannot  Be 
"  seen.    The  third,  those  of  the  moth  and  biit- 

^  ^  •'  'teffly 
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€fkm&j  who  have  four  wings^  and  a  mealy  sub'* 
ftcaoce  of  various  colours «  They  are  hatched  bom 
Ma  egg^  whence  comes  a  caterpillar  that  eats  and 
irtscs  its  skin.  It  then  assumes  a  new  covering, 
which  is  called  a  chrysalis ;  as  in  the  cone^  in 
the  filk-worm,  in  which  it  continues  hidden^ 
till  it  comes  forth  a  perfed:  moth  or  butterfly^ 
The  fourth,  are  those  which  comtf  from  a  worm 
instead  of  a  caterpillar,  and  yet  go  through 
changes  similar  with  moths  and  butterflies,  but 
have  not  the  mealy  subst^ince.  To  which  may 
be  added,  a  fifth  order,  the  zovpiytes,  which  may 
foe  propagated  by  dis^edion,  such  as  the  polypus, 
the  eart&»worm,  and  all  the  varieties  of  thQ  sea* 
nettle.*^ 

The  world  i^  now  generally  convinced,  that 
in  the  generation  of  ins^s,  they  are  not  bred  of 
corruption,  but  ex  wo,  though  the  contrary  was 
believed  by  the  ancients.  Malpigbi,  Swamme* 
<)am,  and  Redi,  have  confuted  the  dodrine  of 
equivocal  generation,  and  have  shewn,  that  all 
the  members  of  the  butterfly  are  enclosed  under 
the  nympha  or  skin  of  the  cai;erpillar,  as  the 
parts  of  a  plant  are  in  the  seed.  They  deposit 
tbdr  c^s,  when  they  can  have  sufficient  incu« 
battoo,  in  water,  flesh,  fruits,  vegetables  ^  ia 

VQU  III,  S  or 
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or  about  the  bodies  of  animak,  In  t)ie  fea^ 
fliers  of  birds,  hair  of  beasts,  scales  of  fish ;  ia 
ifaort,  in  every  accessible  pare  of  nature.  The 
^fider  hafi  sometimes  six,  and  sometimes  eight 
eyes;  tv^o  behind,  two  before,  and  the  reftt  on 
each  side.  To  form  its  web,  it  is  furnished  with 
five  teats,  from  which  it  extradts  a  Mutinous 
substance,  which  it  spimi ;  so  that  the  threads 
which  we  see,  are  five,  twisted  together.  There 
are  some  flies,  whose  duration  extends  but  to  a 
day,  and  thes6  are  called  ephemera  ;  and  ered 
others  which  are  born  and  die  in  the  space  of  k 
single  hour,  Corails  and  spUi^e^  are  entirely 
the  work  of  inse£b,  as  the  honey-comb  is  of  the 
bee.  They  are  the  residence  and  the  fabrication 
of  aquatic  animals  ;  nor  is  the  soft  texture  of 
^hese  animals  any  difficulty  in  the  fvay  of  Stich 
hard  and  such  solid  constructions.  The  snaii^ 
as  we  have  seen,  has  a  viscous  substance  which 
it  cw  discharge,  and  with  which  it  can  mend  its 
shell  when  it  ii  fraftured.  This  doftfioe  of 
£Uis  is,  I  know,*  opposed ;  ^nd  it  is  said,  thdt 
instead  of  the  tenements,  we  must  look  upon 
•them  as  the  animals  themselves**  *<  All  thesiei 
:pores,  madrepores,  millepores^  and  corals/'  says 
Bonnet,  ^^  are  nothing  but  masses  or  groupes 
.pf  testaceous  tubes»  each  of  which>.  as  a  shett,  is 

.  composed 
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fedmppsed  of  an  animal  and  an  earthy  sobstancc^ 
and  are  to  their  iDse<^  inhabitants*  what  shelb 
are  to  the  co-existing  animals  they  contain/'  Be 
oil  this,  ho^^ever^  as  it  may ;  these  combs,  these 
gnimaUi  or  these  animal  vegetables,  are  in  the 
fcea,  at  least,  what  trees  are  on  the  land ;  they 
aSbrd  an  asylum,  and  a  place  of  rest,  if  they  are 
Hoc  of  the  absolute  formation  of .  the  animals 
themselves,  which  is  clearly  the  most  probafa!le 
belief. 

■ 

Worms,  of  vermes,  are  not  destined  to  pass 
through  the  same  changes  of  state  with  inseds. 
This  is  the  most  numerous  dass^  but  the  least 
known  of.animated  beings.  Worms  have  erro- 
neously been  classed  with  the  polypi,  even  by 
Linnseuft  himself.  But,  there  is  a  heart  and  ves- 
sels to  be  discerned  in  most  worms,  which  are 
not  to  be  found  in  polypL  No  organic  substance 
whatever,  whether  dead  or  living,  in  which  cer- 
tain worms  do  not  find  an  existence.  Almost 
all  worms  can  be  propagated  by  dissedtion, 
which,  as  in  the  polypus^  proves  a  wonderful  sim- 
plicity of  construdiion.  Nor  can  any  thing  in 
nature  be  more  astonishing  than  this, — that  man, 
ac  pleasure,  shall  have  a  kind  of  creative  powe^^, 
and  out  of  one  life  make  two  ;  each  completely^ 
formed,  with  *all  its  apparatus  and  fundions ; 

S  2  .   .      each 
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kacn  with  its  perceptions  •  and  powers  of  mbti^ifl 
smd  $e«-preserVatittn ;  each  as  complete  \h  all 
tespetl^,  as  that  frbiir  which  it  derived  its  6x- 
istenceV  and  equally  eftjdying  the  humble  gra- 
Vi^caf iori  bf  its  nature.*  The  jfolypi  may  be,  as 
It  ^vere,  grafted  together.  If  the  truhcated 
portions  of  d  polyptfs  lire  placed  end  tb  end,  and 
If ^^n  pushed  together  with  gentle  forte,  thtf 
mil  unite  and  form  a  single  one.  Portions,  not 
only  of  the  same,  but  pieces  of  different  polypi, 
may  be  thus  united  together.  You  may  fix  the 
Tiead  of  *8ne  polypiis  (6  the  trunk  of  another, 
and' that  which  iS  thus  produced,  will  grow,  eat 
tbraciouslyi  and  multiply  like  knothfer.  There 
is  still  another  method  of  uniting  these  animals, 
yet  more  Wonderful  in  its  nature  :  it  is  effeftea 
by  introducing  one  wiihin  the  other ^  forcing  xtit 
body  of  one  into  the  mouth  of  the.  other,  and 
pushing  it  down,  to  that  their  heads  may  be 
brought  together.  They  flieh  unite^  and  be. 
fcome  one  individual,  with  i  large  quantity  df 
^ms,  and  perforins  all  its '  funftions  like  ano- 
ther. +  No  animal  in  the  world  is  so  difficult 
to  descHbe  as  this  polypus :  it  varifcs  its  whole 
figure  at  pleasure,  and  is  frequently  found  1)esec 
ivith  ydung,  in  such  a  mannef  as  to'  apjpelf  ti- 
mbse  and  divaridited ;  the  young  ones  adhering 
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io  it,  SO  as,  to  x^ke  parts  q(  its  hjody^  .  ^^h^p 
simpky.  and  in  a  moderate .  ^^^te,  as  ^o  ^Ojitpi^ 
tion  or  dilation^  it  is  obloAgi  slender^,  pejflucj^ 
and  of  ^..palish .  red  colour :  jcs  body  is  sorne«i 
what^sRialler  towardsi  the  |:aU>.b7  which, it  ^xejs 
itself  ta  some  solid  body^.  and  larger  towar^ 
cjie  ocher.eAcenut7»  whepcie  it  has  a  large  oi^iir^ 
ifigy  which'  is  the  mouth) .  around  which  are  the 
tentacula,. which  are  eight  in  number^  ah^.one 
usu4%  extended  to  about  half  the  length  of  tts 
body;  ,By  means  of  these  tentacula,  or  arms^ 
as  they,  are  commonly  called,  expanded  iilto^ 
clrcl&rof  mora  than  half  a  foot  diameter>,  the 
QireatRire  feels  every  thing  that  can  serve  it  fop 
fcppjcip  ,and  seizii^  the  prey  with  one  oflthem, 
{Ca^s-4n  the,  assistance  of  the  others,  if  necessary, 
.to.  qoodudl  it  to.  its  mouth, 

^         •      .  ; . 

v  Resides-  the  common  polypi^  there  b  t?ie 
hydra  stentojrea,,  or  bell-polypus,  which  mul^ 

♦plies  by  splitiing  longitudinally.  In  twentv-^iir 
hoursj  these  divisions  will  adhere  to  a  conimon 
pedicle,  re-split,  and  form  four  distinct  animals, 

,Thi;se  four,  in  an  equal  time,  a^in  split;  and 

^j^jp  ,they  proceed  doubling  their  numbers  'daify, 
tiJl.they  acquire  a  figure  somewhat  resembling  a 

.OO^f-gayt.*,    The  funnel-shaped  polypua  again 

S3  mul- 
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" 


« 


I 
\ 


278^  LETTER   J-VIir, 

mulriplies  by  splitting  transversely*  Of  die  in-* 
dividuals,  accordingly,  which  proceed  from  this 
division,  one*has  the  old  head,  and  a  new  tails 
and  the  other,  a  new  head,  and  the  old  tail« 
And  such  ia  ako  the  mode  of  multiplicadon  in 
the  microscopic  animalcule  of  infusions.  Ont 
was  observed  to  divide  into  five,  in  the  cotir^ 
of  a  day ;  to  subdivide  in  the  course  of  another 
day  to  sixty  1  and  to  be  innumerable  the  day  (oU 
lowing.* 

'  Every  jnsefl-,  that  flies  or  creeps,  is  a  littte 
animal,  consisting  of  several  ringlets,  which 
rimnk  from,  or  draw  near  to  one  another,  by 
one  common  membrane,  or  skin,  that  conne&s 
thcmt  or  e^c  of  distinft  scales,  which  play  to 
and  fro  by  gliding  over  one  anodicrj  or,  in 
short,  of  two  or  three  principal  parts,  which 
have  no  other  connefbion  than  a  ligature,  or  lit- 
tle thread.  The  term  me£f  is  derived  from 
tiie  Latin  verb  insecarcy  to  cut.  Most  of  them 
have  either  strong  teeth,  a  double  saw,  a  sting 
with  two  darts,  or  else  tenacious  claws.  Thdr 
whole  bodies  are  covered  over,  and  secured  by 
a  scaly  suit  of  armour^  Their  security,  for  th^ 
most  part,  depends  oh  their  sprightliness  and 
aftivity.    Some,  by  virtue  of  their  wings^  avoi4 

the 
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thj^dwigcr  thaC{  attends  didm-;  others,  that.^Wf^U) 
<)n  the  leaves  of.cree^.  precipitate  lUieiaselve^ 
from  their  enemies  by  a  fine  thread  that  suppof  t$( 
them ;  others  again,  by  the  elastic  force  of  theic 
JiiJHl  feet,  l&w<^h;  thfi|ks«lve»  oiil  of -p^y^U 
Among  aUtkere  kaperpet^  wa^,:  ^y  duMM 
by  the  destrudioar  of  each,  oth^r.  §<yRe  i^s^ £^% 
employ:  thek  lioie  in.  spimring;  Sotne  bi#i  i|| 
wood,  and  are  therefore  furnjsrhe^  with  little  hsit-> 
chets  for  hewing  their  timber.  Others  are  ?Qri 
g^ed  in  wax  work,  and  l^aye  their  cells  an4 
lodgments.  Nature,  has  bestowed  on.  mo^t  ^ 
more  commodious  proboscis  than  that  of  tba 
(lephant,  wl}ich  some  make  use  of  ^  «n  ale;iH 
bick  to  distil  a  certain  syrup^^  which  ali  the  at| 
of  man  can  never  imita^ j  ethers,  ^s  a  tofigue^ 
to  distinguish  what  i&  most  agre^fable  to  th« 
taste ;  some  as  a  drill,  ojr  augur,  for  |tirrcing,sQli4 
^ybstances ;  and  all  of  tli^em,  or  ^t  le^t  tj^f 
greatest  part,  as  a  reed  for  suAion.  Sonne  ar^ 
not  only  provided  with  this  trunk,  but,  with  » 
kind  of  borer  in  their  tails,  and  therewith  <5ig 
lodgements  for  their  ypuag  in  the  hisut  of 
fruitSi  the  bark  of  trees,  the.  most  substantia 
part  of  leaves,  and  often  in  the  most.. stubborn 
wood.  Such  as  have  curious  eycs^  l^ye  liker, 
^se,  for  the  most  part,  a  pair  of  9Ci^eiime,  or 
little  horns,  that  guard  and  secure  them.     Others 

S  4  '  ar^ 


-  '  r      ••••.*  ■:  •.:■...•■'  ;:5.'.-  -  i-.  '  -li'^^  oi.'ici  .  3t  <r 

of  4(3.  pafp  ?  Is  it  to  -be  supposc^rtl^jMij^  jiisiz 
teiiijd .^jjjtt  ,of-  JU;  piece  of  i^eat,,.  b]|9j9^Ma9^T 
.duiq^d,  shprM-  become  Ijcjtlcr,  quf^4  9)}  %|^2 
(nio^,feir;t^  .caasmi«Stipj|;of  an  orgnvjwAjb^  f 
tliat(ba».«]{C8>  a4ieai;t  apd  entrajlft,  ;^'i{ba|Mrnq 
evifry.  ii»^ivi4ual  payt^^t  «)nfiiapcif9,  4^ifig33 
crcsrtufC;?  -The.  mope  minvtewrospjB^rfiqMllw 
mifpjr  JmrtU  these  parts.  lyco^  aS(f^  bftio> 
I»evje,,,d»t.jrocks  ^  woods  ongfO^tMr  iitilKs.FjH|4n( 
<y8BW?!  a»  th»t  a  PW"  of  ro^pn  qbi^S¥^,«i^|glH««]i 
va}tc$r-  No.  one  thing.,  in  n^t^rf  |isi,!UmKilics;#.') 
of  ..ciiapqc.      Vinegar,  is  .full.  .of,i;little,;,-f5(}|s«., 

becapc;  tbiw^  is  «»|e  li^  .mm^s  «*f»%  Jft^Bfi-^2 
fhf^  vinegai^.is  mqst  ;^cc»|?le  to^he,  cqn^piupc, 

ponof^cr  young.,  I  hftv^.alteadj^^aijlt.^tefeii 

most  i|)sef(^  p^  thjrpugh  a.yari<;t)h^f  U;fqsniit)ii> 

grapon^,  and.  assmqc  the.  fprmMtm  ^^ktt9->-> 

^  living 
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thef  are  generally  little  wonns>  and  nodS^'^- 
more ;  some  with,  and  othen  without  (eet.   The 

prapcfijr' Iflc^  tqr  «h6ii-  ]pi(ir<^ti[;'  '^de^v^^^ 
tfaenr  east  off  th^  dM  jkliis;  "alj^  assi^^^iiii^^ 
onW^  th«  elttA|VthSRVa^  Jami  aglih  it  ^t^*^ 
tahir'f>efi(^  Afi'of-  th^m,"^  wh&'iNdc^  iP'^ 
tram^^i^itt  -  pas^  thtoogh  an'  ir^riticcBaSe^^ 
SGUI^  tuised  chrysaliSj  nytnph,  c6ne,  bi' 'l)6d).^'^ 
Tte'^miWite  worm  ceaiing  t»  eat,'  efldldfts^*^^' 
-  sdf  %i  a  sort  of  tomb;  or  Ihtfe  -rtionti/^BiE"^ 
TbCMCiinder  a  cover,  which  pfeseiVcs  'iitf^adPT** 
|irixitig'di£cacy  from  aU  injiB7,-k  is  ag^^M*^* 
crfwd,'  and  bom  again.  .  THeir  tet''sfi4t^=y» 
Fbttrtiieir  ariif«  out  of  their  dorndtoiy,  anO^SB^^ 
cofB#  t^ribg  inseOs.  It  wbs  lotig^  fm^ned','^ 
inAeed,  Ihat  an  ihseft  anally  diies  at  tKc'tiMe^f '^ 
it»'traiiftfennaei<Mi.  >'  It  b  a  living  cfcatuKf,"  h(Jv)ST> 
tv«l",<  fciiMshed  widi  eV^  nicmber  iufkble  tii^ 
its>'h&ture';  diough  it  bears  no  manner  of  ie-^*^ 
sendidBflkre  to  the  winged*'ahimal  thaVW  stlfi^-^'^ 
tut^-in'  its  room.  Although  it  tlivests  iMf  ^^ 
it9Jli<te8t'689fen«al'pirts,'ity(k  does  hdt  iri^vMblf  ** 
die;'  'The  deprivation  6f 'the'  ^arts  ddiii^  ri^^'*^ 
Rei^Ciifirify  imply  the' hiin  <f(  ikH  wHolfe;-\2Af'fi*^''^ 
M'''"'  ing 


mg  embrfo^  homever,  tisity,  Mknomk^  is  c<to^' 
ouQed  m  the  preoeid^is  anumL  * 

lodivkimd  amsMniw  u  in  all  thQ»&  cases  ihh 
qatttkoibly  pracnred.  :Bi«>  ,i;he  pjbaroMQ^ta 
of  flpamfennaltiQii  are  ncub  m  ^>  simpfy  eon^ 
fined  to  cfaai^  of  appeannot*  The  &bricj  io^ 
deed  of  the  boc^j  the  lastrumenis  of  motiev^ 
midlhe  oiganic  system  m  ggpneral  |s  chaoged^ 
But»  tfaoiigh  the  amnml  ittaiii>  its  ideatitji^j  them 
isv  I  confess^  a  diversity  in  its  inannf  rs  and  p«o« 
penstties.  Iq  die  c«tCT;Hlbr  ytate^  those  wih 
mtis  are  extremely  v€fadou$»  and,  in  majiy 
instances,  acqi^re  a  greater  magnkude  than  tbcf 
poase»  after  transfermation  i  but,  they  are  iiicat 
pabk  of  multiplying  their  $peci6$>  and  of  le^ 
ceivuig  nourishment  from  the  saane  kind  of 
food.  Flies,  who  now  live  iipon  the  nedareoiQ 
juices  of  fruits  and  flowers,  in  their  firft  stBsn 
fed  upon  putrescency^  Some  caterpillars,  pie* 
vious  to  their  transfermadon,  live  even  in  a  di£r 
ferent  ekttient.  The  ephemeron  Ay,  when  in 
the  caterpillar  staM,  lives  nti  ksi»  than  three  years 
in  the  water*  After  traas&rmadai^  this  animal 
sekkin  exista  longer  than  one  day,  during  which 
the  species  ia  propagated,  and  myriads  of  eggi 
are  deported  oi>d|cl  aur&ce  of  the  water*.     ^ 

An 
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utTTCBT  L.ynt«  aSj} 

An  insbft  that  inuar  txst  off  tt^  eBeiivi%:0r 
OKwdt  five  times  before kattains  the  piipa:  staa^ 
may  be  conndered  as  composed  of  fire  orga-^ 
iuxed  bodieS)  inclosed  idthm  each  odier»  mm^ 
jioQrished  by  commoD  visoera»  frfaced  tiik  tbb 
oenter :  what  the  bud  of  die  tree  is  to  the  iwnk 
stbk  bikb  it  contains^  sudi  is  the  exterior  paif 
of  she  eaterp8far»  or  krva>  to  die  kttemr  boh 
dies  it  OMtains  in  its  boraxi.  Fo«r  of  thtsb 
httve  the  same  esseatsd  $i;A>staQce^  namelyi  liar 
idddi  is  peodiar  to  the  inaeft  in  its  hiya  st$^t 
the  fifths  is  that  of  the  pupa«  The  catetpBkr 
)ifefll|]rdie  aiiodi>  crawling  eaidAg>  and  sftt»t 
IMAg' nder  the  form  of  the  tvorm^  and  the 
liujpa  ia  iwif  the  moth  swathed  up*  Tliese  are 
{lot  ithree  selvtst  nor  three  peisoiis»  but^  the 
Mmffe  MidiYidyal»  \rho  feel»>  aees>  taste%  a^ijaAs 
hy  diflNant  or|;inb  at  ^Kfibrtnt  periods  o[ki 
i^e^  hafviqg  sensations  and  wants  at  one  umc^ 
yfhidti  it  has  not  at  another.  It»  in  shorty  fae^ 
comes  successirelf  the  inhabitant  of  two  or 
tiuFte  wtMfMs :  and  how  great  is  the  diversity  of 
its  operations  i|i  these  various  abodrs  1  ^  Lee 
.i»alsp  con&ider  of  what  liches  we  should  have 
kee»  b^aefii  if  the  silk-worm  had  been  ;bom  in 
kf>  perftft  state*  li^t^  all  inseda  are  hot  thus. 
Swn^^  are  prodi«ced»^  such  as  they  rakain  their 

whole 


tl4  LfrramKLvfiu 

teltaa  itomotb  fitamrdi^t  ^vlibh  «»qif^(|t!9f^iyii 

thfft  Midairs  .bctmioCfan  equal  fMe^i^  tbffif 
]^anAt.^  And  asitiiey;  differ<sn;«hMft.pfiM9j:M 
40  ^|hef^<  tt  te  'the  iwkis  .o£.difiir  i^iKraticHh 
&>aie  /cggi  itre  dfpoM^  in  <>9ift4«^ycf|.4fliR;ii 
pfi(idu$o  tfaQ  Kd^^l  s  othei»  ia.th©  |(9f^.^ 
Ijwr,  or  jumper.  &g«w  on  dje  ffea^^^f  ^gftjiiBi 
iapcfts.  Th(»  gnatfo  tfoe  cp^xm^f^  ^  f|ii^ 
gw^a,  the  libfaUulaC.  hover  oyer'i^  ^!!¥^-^ 
dafr^od  drcp  .dieir  eg^  which,  are  i^kBArj^ 
^  water,  and  continue  there  j^l  i^dgie  d^ 
arc  in  the.larva  state.  Solitary-  hccs  aqd  watgi 
prq)are  an  habitation  for  rhehrfittk^^dM^M 
the  earth.  The  voracious  spi<^f  .04^1^  Vs^cggp 
en  its  back)  in  a  litde  bag  fd|i;i^^9£jts^<^ 

J. 

■.^*     '  ^   '    .      :'  ../:  '-^^  r."^  rDmct 

No  spot,  however  remo^^^^fd^jSif^^i^^ 
whether  in  the  extremes  of  heat  or  cold,  diy- 

9<?^.tor  hwsu4it7,  is  wifbqutrinhabita09^;nP°^ 
.^l»ps^,plw«  Trfwph^^are  d?e  Jeaf^t^.^fjccs^ 

^q  th^  Jwmai)  ^mn  P©gse*s<.:  BS^^l^ftP^iH^^ 

.0»ati^t^di}nc€,:  v/Tjbfir«  ^sm^tmiMi^ 

<\x  the 


^ 

4  » 


ftSMeif'fitMAitt  (I3iisitiite,'^andtj^adi:wi(ll teftSflcl 
M  fyef  cmt'^At  Kftole  knd^:  ^^There  a^:^»M(| 
tfie^  ii^faere  ^  dfrth  t«  totaUf  «»f<n«d^lhiKyi> 
^s,  -wfeAre  the  fi^is  obs£uftd  vr^'-iMQminfs 
bfeniittltitudei'of- -winged  imeft^  iTfeconfiae^ 
dtferiof'jto  immense^' aswntUtigp  olbqn^atf 
dUferenr^^pecies,  the  liistre  i;^  tlK^  «9il«,3«<ii 
^  fiflgot^  or  Ste-Sf,  Mdtheiri  f^f^tOtO'^lgiq 
titicM, '  seeiii' to  hav«  metamoq^daed  txiAid<K)i 
fif€M)  into  6iw  aoini&ted'nuiss.  AltwarM-^ 
\kaxls  sbabhA  in  liftt    £v«n  tlfe-bkiiSi  -iHMA 

r 

Sotn^fimes  pimn  out  myriids,  nioxe  ^estHuSi^ 
IRid  tife^ ancient  nva^ga  of^dib ICdnn&ft'^il^ 
«Binii^  ^  IP7& J .  migraiorius,  a  ffcw  ^ekn  9iri^ 
fiiisSee%\^6^  Tarbiy-  in  such-  ^auioHeisi^i^lA 
18^^^as«?'gfejt-part  of  Eurtperpro<Ju'ci«%^ 
Qtb^t  ^iineqo^d- ciilathif  t«!.'  ^Iri  Swcdeti-  fife 
cattle  perished  with  hunger,  and  the  men'weit 
-£>rced  to  dbsindon  their  country,  and  fly  to  die 


*  >♦ 


-'fib  ,r. 'S  no  3:.'.i  t^   :>:::-iJX3 

^''^fn«AB)fyi$r«yarid^die^neight>^rai«(g'>cd^d{»» 
^))iiil^^iSdsb''VL  still  ftl«re^%kiiiEeie  UiMftQr. 
'*l%is^<I6^MI9  b -c^^  :dfHfi?'Vr  (USSfyay^P  il% 
mijb'^miS^heii  #iiih-wing§'-^>»e-gMtfe4 

r-''*  the 
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the  head  hlarge,  the  upper  ^  sfajtrp/iiidfin^ 
Mihtd  ]9mh.  a  alHtfppoiflted  half >  about  tquinef 
0f  an  inch  long  i  thfc  lower  jaw  has  two  of  these 
poioted  hitrsi  and  the  three)  joined  into  ^one 
peacil^  make  a  rtsistaaee  to  a  fingpr»  near^ 
e<)ual  10  that  of  a  hog's  brisde«  Am  aooa  as 
tlda.  winged  assassin  appeaivi  and  hbhuasing  is 
heaid»  the  cattle  Ibrsake  dieir  fbod^  and  nm 
wikUy  about  the  plain  till  tiitj  die»  ^wom  out 
With  fetigue^  affiight^  and  pain.  The  inhahal^ 
ante  of  Melinda>  down  to  Cape  Gardefiw^  to 
Stbai  and  the  south  coast  of  the  Red  Sa»  ai« 
ohKged  to  put  themselves  in  motion>  and  le*' 
move  to  the  next  san4>  in  the  beginnings  of  dx 
rdny  season.  This  is  not  a  partial  emigrations 
the  inhabitants  of  aU  the  countriea  from  ^ 
mountains  of  Abyssinia  northward,  to  the  con* 
fluence  of  the  Nile,  aiid  Astaboras,  are  once  in 
a  year  obliged  to  change  their  abode,  and  sedc 
proteftion  in  the  sands  of  Beja.  The  elephant 
and  rhinoceros,  which  by  reason  of  their  enor* 

mous  bulk,  and  the  vast,  quantity  of  4bod  tad 
Water  they  daily  need^  cannot  shift  to  desart  and 
^places,  are.  obliged,  in  order  to  reaiac^the 
^aimb,  <  to  roll  themselves  in  mud  and  mifi», 
^Uch,  when  dry»  coats  them  over  like  tfrmour. 
Of  this  mac€t  die  prophet  Isaiah  saya,  **  ^nd:)t 
shall  come  to  pass  in  that  day,  that  the  Lord 

>  sliall 


di^  Us$  for  the  fly  chat  is  m  th^  utcermos( 
pot  of  the  nver&  of  Egypt,  and  for  the  hct^ 
thst  is  in  the  land  of  Assyria.  And  they  shall 
come^  and  shaU  rest  all  of  diem  in  the  desolate 
vattcysj  and  ia  the  holes  of  the  rocks>  and  vipon 
in  thorns,  and  upon  aQ  bushes/**  Yet,  thia 
irm&,  contemptihle  as  it  is  in  size,  has  invaria«> 
faly  given,  law  to  the  settlement  of  the  countrj^, 
Ir  has'  reigAed,  and  kept  up  a  government  of 
tlimrgy,  for  a  greater  smes  of  years,  than  any 
iniman  gefvemment  igpon  earth*  How  long  it 
4vas  pricfk*  tb  Isaiah,  we  know  aot.  From  his 
<iays,  however,  to  tkt  inveiitigation  of  Mr* 
ilruce,  there  passed  at  least  2,500  years*  In 
the  plagues  brought  on  Pharaoh,  it  was  by 
lEiieans  of  this  inscA  that  God  ^d  he  would  se« 
jparate  his  people  from  die  Egyptians*  So  power* 
^  is  the  weakest  instrument  in  the  handa  cf 
the  Almiglity.  f 

« 

:  In  a  single  drop  of  water,  what  thousands  of 
4kdc  animals  have  been  found  to  exist!  So 
^mall,  indeed,  have  they  been  obsefired  by  the 
«id  of  die  microscope,  diat  from  analogy  it  may 
.he  conjectured,  there  are  organized  beings,  who 
can  pass  through  the  .leaves  of  a  plant  with  1(1 
jmieh  &cility  as  a  horse  can  pass  through  a 
•  #  meadowi 

•  Chap,  vii,  +  Bruce* 


9^  lIttba  vnti: 

meadovT;  wKo  can  croach  under  tiie  imperttf^ 
tibk  ftbtmcnts  of  a  flower;  tod  who  can  cxiir 
•t  ^e  feuntam  of  a  snow-drop's  juices*  Aaoqg 
the  epliemcra»  youth  is  in  the  momingi  mm^ 
ritjratnooA,  old  age  in  the  evenings  anddaadi 
it  ni^.  If  inse^b  ha^  h^oiks,  tktjr  ate 
the  stories  of  a  litde  day ;  and  yet  contain,  pfer* 
Kaps,  as  much  as  the  natural  mtmoirs  of  a  Iw^ 
mail  Century.  They  must,  iitdeed,  have  a  chio* 
Dology,  tod  optics,  diflferent  from  ours.  How 
bur  sdeftce  vanishes,  as  we  approadi  the  ck« 
ments  of  nature!*  Since  exceedingly  smD 
tnimats  are  discovered  and  Seen  by  the  mioo- 
kt>pe,  we  may  reasonably  judge,  there  are  |>aits 
Incomparably  less  yet,*  which  escape  aH  our 
senses,  all  the  industry  of  man,  and  exceed  ttta 
imagination  itselfl  Since  a  mice  walks  alon^ 
k  must  have  Icgs^  and  these  kgs  neetssat^ 
must  have  joints.  In  order  to  move  these 
joints,  there  must  be  muscles,  nerves,  and  ten« 
dons  i  and  in  the  nerVes,  fibred,  such  as  we  see 
in  those  of  larger  animals,  or,  at  least,  aom^- 
diing  equivalent  to  them.  And  if  we  could  carry 
diis  cotisideration  yet  fiuther,  and  speak  of  die 
heart,  bk)od,  brain,  and  animal  spirits,  we  akodtfl 
l)e  at  a  loss,  and  forced  to  confess  our  s 
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i|9QAU8d3lc£o  cvikiprehrad  the  tscn^iinf  ^Mihui^ 
ttacrpMM'Jk^'ctfr'  pnadiKwlji^  h^e  eyec  i)«tfi 

4H8iffrit^f(r  hive 'biccBoWigftd  to  stop.  Mm-if 
AMsViPb'^r  arfivc  aC/i^.piiiipiples^  vdisiiB 
liw  |ft(e«>pt^tp  gtti^/an*intima»e  kn&wMgeof 
^gf^ioiv  -^)3i^4 -^  thQ.atmofipfatfrei: w]fudi If 

Ji^fiH*  ^kws  ^tl^cfis  ivsn^i^t.^.  m«jn|F  dwn  liioBf* 

^gp^cula  equally  minute  may  fiy  in  the  air»  or 
vot.  in.  ^ ,    ,    T   ,  creep 
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€ree|>  i^>Qn  the  e2lrth>  it  is  scarcely  possible  to 

get  a  view  of  them ;  whereas,  water  being  tran- 

sparentj  and  confining  the  little  creatures  within 

it>  We  are  enabled  by  appljring  a  drop  of  it  to 

our  gltoes^  to  discover  with  e«9e  a  great  part 

of  its  contents.    These  litde  animals  move  in 

all  directions  with  ease  4nd  rapidity ;  sometimes 

obliquely*  sometimes  straight  forwards,  at  other 

•  times  circularly ;   one  whik  rolling  and  turning 

round*  and  then  running  backwaids  and  for* 

wards^  through  the  whole  dimensions  of  the 

cdrop,  as  if  in  sport;  at  other  times>  attacking 

cWtdi  avidity  the  Utde   he^  of  matter  they^ 

iromct  with  in  their  way.     One  of  the  . won- 

Iders  of  modem  philosophy  is^  the  bringbg  such 

ebeiogs  to  our  acquaintance.    A  mite  was  for* 

:flierly  thought  the  limit  of  littleness ;    but,  we 

met  not  now  surprized  to  be  told  of  animals 

•many  imllions  of  times  smaller  than  a  watt: 

\for  there  are  some  anima]ci4a  so  small>  liiat 

jupon  calculation,  the  whole,  earth  is  notibund 

4arge  cnoi^  to  be  axhird  proportional  to  the 

:wfaale>  as  the  whale  is  in  comparison  to  these  lit- 

-tie  ammals.  ^ 

The  human  mind,  indeed,  justly* prides  itself 
on  the  astonishing  progress  it  has  made  in  the 

science 
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science  of  optics.  Yet  insefts,  without  the 
aid  of  art,  are  probably  man's  superiors.  New^ 
ton's  advances  in  the  path  of  light  and  vifionj 
may  be  ranked  among  the  greate$t  acquisi-* 
lions  of  human  knowledge.  Hence,  what  dis«- 
covcries  by  the  telescope ;  and  what  wonders  by 
the  microscope !  Nor  let  us  forget  that  these 
discoveries  received  their  birth  frpn^  the  exer- 
tion of  the  mental  faculties.  .  But  yet,  the  natu- 
lal  eyes  of  an  insignificant  insedj  can  probably 
seize  hold  oh  objeds  that  escape  the  sight  of 
man.  The  eyes  of  many  appear  to  be*  cut  int9 
a  multitude  of  little  planes  or  facets,  like  the 
fitcets  of  a  diamond)  having,  to  the  nake4  eye> 
the  appearance  of  net-Work.  ^E^h  of  these 
small  &ccts  is  sup^posed'  to  possess  ^he  powers 
and  properties  of  an  eye.  Leuenboek  countec^ 
3 1 8 1  of  these  &eets  in  the  cornea  of  $^  beede, 
and  8opo  in  those  of  a  horse-fly !  Buft^  'the 
eyes  of  inse^  are  immoveable.  These  mul-- 
tiplied  eye?,  therefore,  e^iable  them  to  view  sur* 
rounding  objeids.  Such  numerous  inlets  to 
sight,  also,  may  increase  their  field  of  yiew> 
augment  the  mtensity  of  the  light,  and  be  pro- 
du£Hve  of  other  advantages,  of  which  we  have 
00  conception.^ 

T  2  It 
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It  is  an  exquisite  pleasure  thus  to  see  the  Cre- 
ator of  heaven  and  earth  constantly  working 
In  all  the  parts  of  nature,  and  nature  itself  daily 
"renewed  by 'Creating  Power.  These  are  not 
the  productions  of  mechanism  and  dead  matteh 
The  will  of  the  Divine  Being  is  incessantly 
operating,  in  restoring  the  succession  of  crea- 
tures, that  same  Will,  or  Power  and  Wisdom, 
which  made  the  first  of  every  species.  In  en^ 
quiring  into  the  scheme  of  existence,  as  far  as 
our  intelleds  can  reach ;  in  admiring  the  va^ 
riety  of  the  contrivances,  and  the  exa£hiess 
tf  the  execution,  we  may  apply  afl  that  we 
know  of  geometry  and  calculation,  till  our  little 
knowledge  is  lost  amidst  innumerable  andin- 
romprehchsible  diversities.  The  higher  we  rise, 
and  the  deeper  we  descend  into  the  scale  of  ani- 
mated nature,  the  more  beaudfiil  arc  our  views, 
and  the  more  extensive  is  our  pro&peft.  Each 
species  is  condnued.  The  individuals  were  nor, 
indeed,  cheated  lasting,  like  the  sun  and  pla- 
nets, and  the  other  great  bodies  of  the  universe } 
but,  the  species  is  evidently  designed  to  be  as  du- 
rable.  Thus,  as  in  the  renewing  of  the  year,  when 
fruits,  and  berths,  and  flowers  are  decayed  and 
perished,  they  are  continually  succeeded  by^  new 
produdionsi    and  tht&  governing  power  of  the 
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Deit7>  is  ctly  his  creating  power  constantly  re« 
peated ;  so  it  is  with  respedfc  to'  the  jraces  of 
animated  beings*  What  an  amazing  strufhire  of 
parts,  fitted  ^o  strain  the  various  particles  that 
are  imbibed;  which  can  admit  and  percolate 
molecules  of  such  various  figures  and  sizes! 
Out  of  the  same  common  earth  what  variety  of 
beings  >— a  variety  of  which  no  human  capacity 
can  venture  the  calculation ;  and  each  differing 
from  the  rest  in  taste,  colour,  smeU,  and  every 
other  property  !  What  is  still  more  wonderfiil> 
how  powerful  must  that  art  be,  which  makes  the 
flesh  of  die  various  species  of  animals  dilFer  in 
all  sensible  qualities,  and .  yet  be  formed  by  the 
separation  of  parts  of  the  same  common  food ! 
In  all  this,  is  the  Creator  every  where  present, 
and  every  where  aftive :  ic  is  he  who  clothes  the 
fields  with  green,  and  raises  the  trees  of  the 
forest;  who  brings  up  the  lowbg  herds  ahd 
bleating  flocks;  who  guides  the  fishes  of  the 
sea,  and  wings  the  inhabitants  of  the  air,  the 
meanest  inscft,  and  reptile  of  the  earth.  Tie 
forms  their  bodies  incomparajble  in  their  kind, 
and  furnishes  them  with /instinfts  stiU  more  ad- 
mirable.  Here  is  eternally  living  force,  and 
omnipotent  intelligence  and  direction.* 

J  3  The 
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The  number  and  the  variety  of  living  crea- 
tures, appear  to  be  grealter  than  those  of  vege- 
tables. A  greit  naturalbt  at  Paris,  announced 
some  3rears  ago,  that  he  possessed  a  colkfbion  of 
upwards  of  30,000  diiFerent  species.  But, 
even  this,  if  acairate,  Was  triOing  to  what  does, 
exist  upon  the  &ce  of  the  globe.  All  nature 
seeiQs  to  be  but  one  mass  of  animation.*  Buf- 
fon,  indeed,  says,  there  are  not  in  the  whole 
habitable  earth  above  three  hundred  species  of 
quadrupeds,  even  including  forty  different  spe- 
cies of  monkies,  and  fifteen  hundred  species  of 
birds ;  out  of  which  man  has  selected  about 
twenty,  which  are  more  useful  to  him  than  all 
the  others.  But,  life  is  infinite.  Vitality  seems 
the  grand  obje£):  of  creation.  The  obvious  law 
seems  to  be,  that  the  -jum  of  the  different  kinds 
of  organized  bodies,  shall  increase  in  propor- 
tion to  the  degrees  of  sensation  and  animation. 
Thus  the  living  vegetable  world  leaves  the  un- 
organized mineral  kingdom  far  behind  j  while 
this  latter,  again,  is  gready  exceeded  by  animal 
nature,  which  is  obviously  possessed  of  higher 
degrees  of  sensation.  Of  the  mineral  kingdom, 
not  more  than  five  hundred  distind  kinds  are 
yet  known,  if  90  many.      Of  the  vegetable, 

i    not 
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net  more>  perhsips,  than  twentjr-eight  thousands 
So  that  the  proportioi^  between  the  mmeml  and 
vegetable  world,  will  be  as  one  to  fifty-^x.    It 
is  true,  die  diiFerait  species  of  animals  wtth 
which  we  are  as  yet  acquainted,  are  not  supposed 
to  exceed  what  is  above  said*    But,  this  fymWj 
is  illimited.    No  part  of  the  earth's  sur&ce, 
not  a  single  produdion,  not  even  mineral  ho* 
dies,  a  few  exceptions  being  admitted,  are  inac- 
cessible to  animals.    Everj^  jdant  possesses  its 
own  peculiar  inhabitant;  in  some,  several spe-^ 
cies  are  found.    The  superficies  or  skin  bf  all 
animals,  not  excepting  inse6b  and  worms,  .have 
their  own  peculiar  insed ;   the  intestines  afFord  * 
lodging  to  various  worms  $   nor  are  any  of  the 
viscera  totally  exempt  fi'om  them.    The  jsemen  • 
of  animals  abounds  with  diem;    and  myriads  ^ 
are    discovered  by  means  of  infiisions.     To: 
these  may  be  added  the  muldtudinous  produ6b 
of  the  sea,  which  from  not  experiencing  tht 
same  extremes  of  heat  and  cold  with  -terrestrial 
beings,  are  as  prolific  under  the  pole>  as  under  • 
the  equator.    Land  *  animals,  if  their  jsituation 
be  too  hot  or  too  cold,  canndt  so  immediately  . 
change  it  for  one  of  a  more  convenient  tempc<^ 
rattire.  •  Their  course  is  interrupted  by-,  rivers, 
mouncabsj  and  seas.    On  the  contrary,  the  in^ 

•         '     T  4  habitants 
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habitttnts  of  the  ocean  can  instantly  plunge  fa^ 
thonns  deejper,  if  they  should  find  the  degree  of 
htat  or  cold  in8qpf)OJtab]e  ney  the  sur&ce ;  or 
they  can  easily  migrate  from  one  country  to 
another.  The  quantity  of  living  substances 
upon  the  earthy  and  under  the  difierent  zones,  is 
proportioned  to  the  degree  of  heat  conneded 
imh  that  of  moistuft.  The  aqueous  tribe,  on 
the.  contrary,  is  universally  disseminated,  and 
^ence  the  land  may  be  looked  upon  as  a  mere 
desart,  when  compared  with  the  ocean.* 

But,  the  deduftion  of  all  terrestrial,  as  well  • 
as  of  all  aquatic  .animals,  6-om  this  very  ocean^ 
as  I  have  already  noticed,  is  an  hypothesis  to 
which  I  am  certain  you  will  not  subscribe,  how- 
ever you  may  be  staggered  .by'  almost  general 
transformation.  There  are  no  land  beings,  say 
the  fishy  philosophers,  whether  walking,  flying, 
or  creeping,  the  similar  species  of  which  are  not 
contained  in  the  sea  -,  and  the  passage  of  which 
fipom  one  clement  to  another,  is  not  only  possi- 
ble and  probable,  but,  even  supported  by  a 
prodigious  number  of  examples.  We  do  not 
speak  merely  of  amphibious  animals,  say  diey, 
serpents,  crocodiles^  otters,  various  kinds  of 
sea-<aives^  and  a  prodigious  number  of  others, 

^        which 
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which  Ihre  equally  4n  the  sea  and  atr^  or  partly 
in  the  water,  and  partly  on  the  land,  but,  we  *  \ 
also  speak  of  those  who  can  only  live  in  the  ain  . 
The  resemblance  in  figure,  for  example,  and  ,  * 

even  inclination,  between    certain  fishes    and  ^. 

some  land  animals,  is  astonishing.    The  animals        ^     ^ 
produced  by  the  sea,  are.of  two  kinds ;  the  one  . 
volatile,  which  raises  itself  from  the  bottom  to  the      '-       •  ^ 
sur&ce  of  the  waters,  in  which  it  si^nls,  walks^ 
and  pursues  its  prey  $   the  other  creeps  at  the  * 
bottom,  is  not,  excepting  very  rarely,  separated  ^ 

from  it,  and  has  no  disposition  to  swim.    From 
the  Volatile  fish,  accordingly  sprang  birds ;  and  .       * 
bom  the  creeping  ones,  quadrupeds,  inse&s,  and' 
reptiles.    In  all  men,  likewise,  there  is  an  ihde<» 
libk  mark  that  they  drew  their  origin  from  the        * 
sea.    By  a  microscope  you  can  discover  their        '       « 
skins  covered  with  small  scales^  like  a  carp.    Is  '    ]^         n 
it  after  this  siirpri2ing,  dh^t  Thales,  Animgora% 
and  others,  should  have  asserted  th^t  water  was . 
the  first  principle  of  all  things  ?    The  sea  in^ 
dudes  air>  earthy  and  even  fire.    Thus  she  re- 
unites every  thmg  that  can  concur  to  the  genc^-     * 
ration  of  all  species  capable  of  life,  animality, 
or  vegetation.    Did  not  Vemis^  spring  from  th^' 
froth  of  the  sea  ? 
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,  .      We  are  often  toldj  thar  eveiy  man  is  capable 
9    ^       ^  '4>f  seeing  mith,whea  fairly  deduced;  and  that 

philosophy  should  be  no  mystery*    lam  very 
^     «^         d^dedly  of  this  opinion.    But,  I  mtist   ac- 
knowledge, these  loqg  oceanic  dedoftioos,  are 
greatly  beybtjd  the  depth  of  conlmon  ajq^rehen* 
sion,  even  diou^,  for  instance,  an  example  sudi 
«<^       ji    aa^the  following  should  be  given,,  and  should 
be  st^^rted  with  gravity  and  fimmess.     Why 
,^       "'      has  the  nordi  been  called  the  cradle  of  mankind? 
^       '  .    It  has  not  assinrdly  been  from  the  violence  and 

*  ^  usurpation  of  the  Romans,  which  drove  many 
*       yvtetched  pec^le  and  nations  from  more  south* 

*  erly    countries,    to  seek    an   asylum  m    the 
'  north,  and  who,  while  die  haughty  repiMic 

continued  in  vigour,  were  forced  to  remain 
0      *  '   without  any  attempt  for  their  restoration,  hut 
^  H       '  ^    who,  when  she  slackened  in  eneigy,  seized  upon 

tha  occ^iDn^  and  rushed  in  those  mighty  and 

,  irresistable' bodied  which  she  allured  to  be.  par- 

tsdeers  of  the  spoils   of  the  world.    No:— 4t 

*  was  because  the  first  of  the  race  of  meh  came 
,  *    from  the  heart  of  the  Northern  ocean.    There 

generated  among   whales,  porpoises^  and  sea 

m{)nsoers,  they  soon  multiplied  to  such  :an  ex- 

'    ^      '  .tent,  'that  thej  were  thrown  at  last  in  shoals 

f  ,       upon  the /Northern-  coasts,  like  herrings*  and 

^  piick^lKis^  «nd  thence  poured  in  torrents  into  a 

•^    %*»%-'  ♦       »»         « *      r      f  more 
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more  genial  southeni  cliinate«  Whence  we 
read  in  the  old  LitanieSi  ^^  A  fiirore  Normano- 
nim>  libera  nosy  Domine/' 

Namire  is  a  book  always  open;  but,  it  ia 
not  always  to  be  read  without  study;  nor 
to  be  understood  without  nice  discrimimttion. 
I  do  not '  mean  that  man  should^  in  the  very 
literal  sense  of  the  word^  be  a  minute  philoso** 
pher  >  for  those  who  apply  too  much  to  little 
things,  are  too  seldom  capable  of  great  things. 
But,  I  would  hav<  him  observe,  and  I  would 
have  him  think.  To  men,  indeed,  whose  minds 
are  chained  to  the  earth,  by  the  sordid  pursuits 
of  wealth,  or  the  empty  ones  of  ambidon  or^ 
who  are  rendered  torpid  to  every  arduous  exer- 
tion by  habitual  inadivity  ^  to  men  of  this  com* 
plexion,  every  attempt  to  investigate  the  natures 
pf  this  earth,  or  the  history  of  its  inhgtbitants^ 
will  appear  a  chimerical  imdertaking,  originating 
in  idle  speculation,  and  terminating  in  useless 
conjefture.*  But,  the  finger  of  God  is  idsibk 
in  Ms.  works.  How  various  the  instinfb,  how 
various  the  passion  of  animated  beings !  Some 
live  in  tumultuous  republics;  others  in  pro- 
found solitude.  Some  pass  their  time  iii 
wars    others  in  offices, of  love.  '  Each  has  its 

•a 
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peculiar  mode  of  offence  and  defence.  The 
Jion  rushes  upon  his  enemy.  The  torpedo 
strikes  him  with  his  invisible  elcftrkrity.  Yet, 
almost  all,  labour  and  rejoice  for  man.  Every 
situation  nourisheth  for  man  an  able  servant 
The  horse  on  the  plain  j  the  cow  in  the  valley  j 
the  sheep  on  the  side  of  the  hillj  the  goat  on 
the  top  of  the  mountain.  In  the  marsh,  die 
hog  delights  to  delve.  Geese  and  ducks  live 
tipon  aquatic  herbs.  The  hen  picks  up  the 
scattered  remnants  of  die  field.  The  bee  la-- 
bpurs  amid  Sowers.  All  these  creatures,  with 
varioqs  others,  aftcx  toiling  through  the  day, 
come  home  again  at  night  to  the  human  habi* 
tation ;  and  there,  with  Meeting,  with  murmurs, 
and  with  cries  of  joy,  render  to  man  the  pred- 
ous  tributes  of  vegetation,  transmuted  by  an  in- 
conceivable chymistry  into  milk,  honey,  eggs» 
wool,  feathers  and  hair.^ 

> 

The  noxious  species  of  animals  are  few-in 
number.  But,  it  is  asked,  if  the  destrudion  of 
animals  be  hurtful,  is  not  man  the  most  noxious 
and  pernicious  of  animals  ?  Does  not  he  alone 
sacrifice  more  individuals>  dian  the  whole  carni* 
vqrous  tribes?  The  latter  are  hurtfiil,  only, 
because  they  are  rivals  to  man  j   because  they 

have 
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have  the  same  appetites,  the  same  taste  for  ariii 
mal  food  J  and  because,  in  obedience  to  this. 
unavoidable  desire,  they,  sometimes  dispute  with 
him  that  prey,  which  he  would  engross  for  the 
gradficadbn  of  his  inordinate  appetite;  for  man 
always  sacrifices  more  to  his  intemperance,  than 
to  his  roal  wants.*  This  is  true ;.  and  we  might 
even  go  still  farther,  and.  s^y,  that  so  famiUari 
and,  as  it  were,  so  natural  to  'man,  is  the^  phtc^ 
ticc  of  violence  of  all  sorts,  that  our  indulgent 
allows  the  sUghtest  pr6vocation>  iht  most  di^ 
putable  ri^t>  as  a  spfficient  grpund-  for  natural 
hostility.  Promiscuous  multitudes  of  men;  ai-e 
almost  savage  beasts^  alike  destitute  of  h[umar 
nity,  and  of  the  guidance  of  reason.  Prejudice 
is  blind,  and  hunger  is  deaf.  The  same  efFcfts 
are  produced  by  the  same  passions,  and  where 
these  are  uncontrouled>  small :  i^  th^  difference 
between  the  brute  and  the  man.  The  god-like 
attribute,  however,  of  comnv^rating  the  mis* 
fortunes,  aiid  assisting  in  lel^onuig  the  di$tre«es 
of  others,  appertains  not  to  -  the  brute,  in  a|iy 
sensible  degree.  This  distindbn  marks  stroilg* 
ly  the  difference  between  the  human  species  and 
the  animal.     '<  Separat  hoc  nos,  a  grege  muto-> 
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As  to  the  dcstrudion  of  animak,  and  the 
•  making  diem  our  food^  one  diing,  indeed, 
seems  ceitan>  that  the  human  race  had  probabljr 
peopled  the  greatest  part  of  the  earth,  before 
agriculture  was  generally  known.  The  origin 
•f  agriculture  is  unknown^  and  its  establish* 
ment  must  proceed  from  the  union  of  a  great 
variety  of  circumstances,  which  are  not  in  die 
power  of  every  nation.  Can .  any  |Mt>of  be 
more  conclusive,  that  men  were  destined  to  feed 
upon  the  flesh  of  animals,  and  not  merely  upon 
die  produce  of  the  earth,  than  that  hunting  and 
fishing  are  the  occi^tions  of  men  in  the  savage 
state  ?  Agriculture  c6mes  afterwards.  But  nothmg 
authorizes,  I  will  confess,  wanton  cruelty,  and 
unnecessary  destrudion.  A  royal  I^mrod  b 
the  soudiem  part  of  Italy,  as' we  have  wimessed, 
amuses  himself^  as  his  reladon  does  in  Spain, 
with  the  murder  of  at  least  foity  diousand  living 
beings  in  the  year.  This  does  not  speak  much 
foi^philosophy,  nor  for  the  expansion  of  mental 
feculdes.  But,  let  us  stiU  go  ftrther.  The 
Hindoo,  and  some  other  Southern  nations^  live 
principally  upon  vegetables.  I  grant  it.  But, 
the  ifdiabitants  of  Lapland  can  have  litde  or  no 
dependence  on  the  fruits  of  the  earth.  They 
jneither  sow  nor  reap.    They  still  remain^  and 

from 
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from  the  hatUK  of  their,  climate  must  for  em- 
remain^   in  the  shepherd  state.    Where  theie  '  ^ 
can  be  no  produ£b  from  the'  ground,  there  tnflir     *  ^^  ^ 
catmot  be.  otherwise  than  carnivorous. 


^ 


The  temperature  of  animals  is  a^  subjeft  •f^  ^     . 
coosid^hle    curiosity.     In  animals  with  hot 
•  blood,  we  find  a  sensiBle  temperature,  superior  *       "'    ^ 
to  that  of  the  atmosphere,  which  is  also  constant        ^       ^. 
and  permanent,  thoughihe  surrounding  medium; 
from  its  greater  coobess,  ou^  to  absorb  the 
.difference,: as  happens  in  ^e'case  of  other  bo- 
ijies.    This  phaenomenon  indicates  a  cause  per*  ^ 

petually  in  adion,  and,  from  many  considera* 
ttons,  leads  to  the  beUef  that  animal  heat-  is 
.generated  in  the  lungs.    The  larger  these  arer 
the  Jiotter  are  the  animals.   ?Hence  birds  ^ceU 
animals  in  this  respe&.    Jlespiration  is  a^Ccek- 
rated  by  a  more  violent  motion  dian  usi^,  and  ^ 
the  heat  is  at  the  same  time  encreased  s  an  efieft     -    *^ 
•to  be  ascribed  to  the  quantity  of  air  respiaed» 
and  by  no  means  to  fri£tion  in  a  body  fiill  of 
liquids.     Animals  without    lungs,    hzve  their  • 
temperature  depending  on  that^of  the  medium    ' 
in  which  they  live ;    to  qs,  they  feel  cold  \  not 
to  adduce  any  more  proofs  of  the  efficacy  of 
the  air.     Priestley  contends,  that  common  air  . 
seems  to  carry  off  the  superfluous  phlogiston' 
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'  of  the  hodpf.    Crawford  afterwards  embraced 
^  «    the  opinion,  and  has  admirably  illustrated  the 
*:  process.    The  specific  heat  of  common  air>  is 
to  that  of  the  asrial  acidj  as  sixty«*nine  to  one ; 
so  that  if  these  two  fluids  were  to  receive  an 
'  ^didon  of  heat,  of  one  degree^  die  fcnmer 
would  fix  sixty-nine  times  more  than  the  latter* 
Now^  we  know,  fi-om  the  observations  made  at 
"^         .  Petersburgh,  that  the  mercury  may  descend  im 
degrees   of  the  Swedish  thermometer,  below 
the    mean    temperature,    the    freezing    point 
>of  merciuy  corresponding*  to  the  40  degree 
.  below  o  of  Farenhcit's  thermometer.    There- 
fore, if  the  common  air  were  to  be  changed  into 
suial  acid,  thirteen  times  more  heat  must  be  set 
"^free,  than  is  necessary  to  turn  iron  red  hot.. 
Now^  as  commoir  air  is  phlogisticated  in  die 
lungs,  and  converted  into  serial  acid,  we  may 
hence  form  some  judgment  of  the  quantity  of 
:  heat  which  is  set  free  by  respiration,  and  may 
.  serve  to  warm  the  body.    Besidts,  as  the  spe- 
cific heat  of  the  arterial  blood  is  to  that  of  the 
venous  as  100  to  89,  it  is  evident  that  phlogisr 
ton  is  gradually  accumulated  in  the  veins,  and 
'  exonerated  in  the  lungs,  that  the  blood  may  be 
rendered  capable  of  receiving  the  due  specific 
heat.    Experiment  shews  a  greater  specific  heat 

in 
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ih  the  arterial  than  in  the  venous  blood  A 
great  quantity  of  phlogiston  seems  to  be  requt* 
site  for  the  purposes  of  the  animal  oeconomy.  as 
all  times.* 

i 

\ 

But>  man  can  bear  variety  and  vicissitude,  of 
climate^  better  than  other  animals.  We  sec> 
indeed,  in  the  animal  creation,  as  I  fbrmerfy 
observed  to  you,  that  there  are  many  prognoei 
tics,  which,  before  we  are  sensible  of  it,  give 
them  notice  of  change.  Brutes  are  in  general 
good  weather-glasses,  or,  more  properly  speak- 
ing, perhaps,  good  cleftrometers.  They /are 
more  acute  in  certain  of  their  feelings  than  wc 
are.  So  long  as  the  swallows  fly  aloft,  we  thii^ 
ourselves  secure  of  a  serene  sky.  Dogs  grew 
stupid  and  drowsy  before  rain*  Water-fowl 
dive  and  wash  themselves  -,  and  even  the  fishes 
in  rivers  are  afieftcd  j  for  all  fishermen  tell  us> 
they  never  bite  so  freely  as  when  rain  is  ap- 
proaching. Flies,  on  the  contrary,  are  particu- 
larly troublesome,  and  ^eem  to  be  more  hungry 
than  usual.  But,  in  the  bearing  up  against 
every  extreme  of  climate,  man  indisputably 
manifests  the  superiority  of  his  nature.  It  is 
not  many  years  ago,  since  Lord  Mulgrave,  Sir 
Joseph  Banks,  Dodor  Solander,  and  Dodor 
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Blagden,  bore  an  artificial  heat  of  upwaitltf  of 
350  degrees  of  Farciiheifs  thermometer,  with-* 
out  feeling  any  akrmiRg  inconvenience.  Dr. 
Blagdent  even  for  eight  minutes,  supported  a: 
heat  of  48  degrees  greater  intensity  than  that  o^ 
boiling  water,  or  260  degfees.  In  France  and 
Switzerland,  female  servants  are  often  seen  to 
enter  imo  the  enormous  ovens  which  are  some-* 
times  used  ilk  those  countries^  and  to  continue  itf 
them  minutes  together,  when  the  thermometer 
ef  Farenheit  stands  at  above  275  degrees;  that 
c^  1 5  degrees  higher  than  that  of  Dr.  Blagden. 
On  the  contrary,  dogs  have  been  found  scarcely 
abfc  to  resist  the  220  degrees.  Tiilet's  bifd, 
the  loxia,  died  in  the  heat  of  169  degrees.  A 
rabbit  bore  tolerably  well  164  degrees,  but,  a 
cock  could  not  endure  the  same  heat  without 
danger.  Man  can  likewise  bear  the  most  pene- 
trating cold.  Thus  he  can  live,  and  continue 
healthy,  under  all  the  variations  of  temperature^ 
from  the  lowest  point  of  natural  cold,  to  th« 
highest  point  of  natural  heat.  This  universa* 
licy  of  frame,  indeed,  exposes  man  to  a  great 
diversity  of  atmosphere.  He  breathes,  and 
often  continues  without  disease,  in  airs  sur^ 
charged  with  watery  particles,  and  laden  wid» 
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hoxious  vapours.    Many  thousands  pass  thefr 
days  in  the  mines  of  Potosi ;    and  Condamine 
informs  us/  he  found  healthful  inhabitants  in  a 
country  between  Loxa  and  Juen^  where  they 
'  were  free  from  rains  only  two  months  in  the 
year.     Man  is  rto  less  qualified  by  nature,  to 
derive  wholesome  nourishment  from  i^hatevef 
fipecics  of  food  he  may  find*  iri  each  climate* 
Both  his  appetite  and  his  make,  prove  htxn  to 
be  carnivorous,   granivorous,  frugivorous,  and 
ichthyophagous.     The  Greenlander  satiates  his 
appetite  with  the  raw  flesh  of  the  whale,  and 
washes   it  down  with  the  blood  of  the  seaL 
The  inhabitants  of  Jakuti  feed  luxuriously  on 
mice,  wolves,   foxes,  horses,  &c.    while   the 
poor  Lybian  is  contented  with  dried  inserts. 
Numberless  sefts  of  India  feed  on  rice :  while 
an  .European  stomach  can  bear  at  one  meal  a 
compound  of  milk,  soup,  mineral  water,  oil, 
vinegar,   mustard,  beer,   cyder,    pepper,    salt, 
bread,  butter,   cheese,   various   sorts  of  wine, 
butchet-'s  meat,  poultry,  fish,  vegetables,  and 
firuitss     and    after  all,  a  scarcely  conceivable 
$uperstru<5turc    of  tea,    coffee,    cream,    sugar, 
cakes,  and  liqueurs.  *    It  is  true,  indeed,  if  wc 
have  the  capacity  to  contain  this  worse  than 
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Trojan  boar,  which  even  the  Epicureans  of 
Rome  allowed  to  embrace  within  its  wonib  so 
many  hidden  enemies;  and  the  energy  of  OFga- 
nic  functions  to  exist  in  health,  with  such  asto- 
nishing repletion ;  so  are  there,  on  the  contrary, 
animals,  who  exist  for  a  considerable  length  of 
time  even  without'  any  food  whatever.  But^ 
this  is  in  a  state  of  torpidness.  In  this  state, 
indeed,  BufFon  says,  animals  do  not  sleep  du- 
ring winter;  but,  that  they  rather  have  a  stag- 
nation of  all  their  faculties :  for  this  torpor, 
says  he,  is  produced  Jby  the  congelation  of  their 
blood,  which  is  naturally  the  coldest  of  all  qua- 
drupeds. The  usual  heat  of  man,  says  he,  and 
all  other  animals,  is  about  fifty-six  degrees 
above  congelation,  or  ninety-eight  degrees.  Tlie 
heat  of  these  is  not  above  nineteen  or  fifty-one 
degrees.  So  fhat  when  the  thermometer  sinks 
below  the  natural  heat,  the  torpor  commences : 
an  cncrease  of  heat,  either  natural  or  artificial^ 
always  reviving  them.  But,  here  the  great 
French  naturalbt  was  probably  incorreft.  By 
vhat  means  torpor  is  produced  in  certain  ani- 
mals, is,  it  is  true,  uncertain  j  whether  the  fluids 
be  rendered  unfit  for  circulation ;  whether  the 
nerves  be  deprived  of  their  influence;  or  whe- 
ther the  muscular  fibre  be  no  longer  susceptible 
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of  that  influence.  But,  this  temporary  ces- 
sation of  life,  is  not  owing  to  the  refrigeration 
of  the  blood ;  nor  is  the  temperature  of  those 
animals,  in  which  it  is  manifested,  equal  to  that 
of  the  atmosphere,  and  regulated  by  it.  By  re- 
peated experiments,  it  has  been  found  that  the 
subjedbs  of  BufFon's  hjrpothesis  are  not  to  bqr 
numberedf  among  animals  of  cold  blood.  In 
the  mouths  of  these  animals,  Spallanzani  has 
seen  the  liquor  of  the  thermometer  rise  to  the 
loist  degree  at  a  time,  when  out  of  the  mouth, 
it  stood  at  35  degrees  only.  The  cause,  there- 
fore, of  this  lethargy,  is  not  connefted  widi  any 
condition  of  the  blood  j  it  seems  to  depend  on 
the  privation  of  the  irritability  of  the  muscular 
fibre.  Spallanzani  proved  it  on  frogs,  toads/ 
and  newts,  whose  hearts  may  be  cut  out,  not 
only  without  immediately  destroying  them,  but, 
without  retarding  the  exercise  pf  their  funftions> 
or  impairing  the  vivacity  of  their  movements. 
Taking  advantage  of  this  singular  property,  he 
totally  evacuated  their  vessels.  He  then  bu-' 
jried  them  in  snow :  the  expefted  effeft  followed, 
and  they  soon  became  torpid.  But,  being  re-ex- 
posed in  this  state  to  a  proper  temperature, 
(still  without  blood)  the  suspension  of  life  was 
succeeded  by  a  complete  recovery  of  the  use 
of  their  vital  organs  5    insomuch,  that  there  did 
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not  appear  to  be  any  diiitrence  betiwteen  thdse 
which  had  sustiined  the  loss  of  their  fluids,  audi 
those  which  were  subjected  to  the  ^ xperiment 
unhurt  and  ?ntirc.  * 

As  we  are  accustomed  to  see  all  animals,  with 
which  we  are  acquainted,  eat  and  drink,  it  ap« 
pears  to  us  difficuh  to  conceive  liow  any  one 
can  exist,  in  a  state  of  sleep  or  torpor.  But,  if 
we  recoUcdt,  that  the  necessity  of  nourishinenc 
Which  animals  experience  in  their  ordinary 
state>  proceeds  fiom  a  contmual  waste  of  their 
substance  by  perspiration,  it  will  appear  le» 
incredible,  that  $ome  animals  in  a  torpid  stat^ 
perspiring  less,  because  they  use  no  exercise, 
should  have  less  need  of  aliment;  and  that 
others,  which  are  covered  with  scales  or  shelkjr 
which  stop  perspiration,  such  as  land  and  sea 
turtles,  serpents,  and  some  species  of  fish, 
should  be  able  to  subsist  a  considerable  time  with-« 
out  any  nourishment  whatever.  A  toad,  it  is 
said,  will  live  buried  in  sand  in  this  state,  until 
the  sand  becomes  petriRed:  and  then  beii^> 
enclosed  in  the  stone,  it  may  still  live  for  wc 
know  not  what  length  of  time.  The  fkfti^, 
yfhkh  are  cited  in  support  of  this  opinion^  arc 

«  SpallaQsaai. 


LBTtER   tVllJ.  311 

too  numtrom,  and  too  circumstantial,  nbt  tb 
dcacrve  a  certain  degree  of  credit.  A  plant, 
with  its  flowers,  £ides  and  dies  immediatel]jr,  if 
exposed  to  the  air,  without  h^lng  its  roots  im- 
mersed in  a  humid  soil,  from  which  it  may- 
draw  a  ^ffident  quantitf  of  moUture  to  su^pl)r 
that  which  exhales  fromt  its  substance^  and  is 
carried  off  continually  by  the  air.  Perhaps, 
however,  if  it  were  buried  in  quicksilver,  it 
might  preserve,  for  a  considerable  space  of 
time>  its  vegetable  life,  its  odour,  and  its  colour* 
Flies  have  been  preserved  in  a  manner  some- 
^at  similar :  some,  for  instance,  says  Franklin, 
drowned  in  Madeira  wine,  apparently  about  tht 
time  it  was  bottled  in  Virginia  to  be  sent  to 
England.  At  the  opening  of  a  bottle  of  diis 
wine,  continues  he,  at  a  friend's  house  in  Lon** 
don,  many  months  afterwahls;  three  drowned 
flies  fell  into  the  first  glass  that  was  filled.  Hav- 
ing heard  it  remarked,  that  drowned  flies  werfe 
capable  of  being  revived  by  the  rays  of  the  sun, 
I  propoi^d  making  the  experiments  They  werfe 
therefore  exposed  to  the  sun  upoh  a  sieve, 
which  had  been  employed  to  strain  them  out 
of  the  wine.  In  less  than  three  hours,  two  of 
them  began  by  degrees  to  recover  life.  They 
commenced,  by  some  convulsive  motions  in  the 
thighs;   and  a(  length  they  raised  themselves 
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uppn  thfeiir  kgsj  wiped  their  eyes  with  their 
fore  feet;  beat  and  brushed  their  wings  with 
their  hind  feet ;  and  soon  after  began  to  fly.* 
The  number  of  animals^  likewise,  that  continue 
in  a  torpid  state,  during  the  severity  of  winter, 
ia  considerable.  Among  these,  are  the  snail, 
the  hedge-hog,  the  dormouse,  the  marmot,  the 
toad,  the  frog,  &C;. 

Buli  as  man  is  guilty  of  a  greater  variety  of 
excesses  than  the  other  animated  bemgs,  so  is 
his  health  more  feeble  and  precarious.  He  is 
oftcner  sick  j  his  sickness  is  of  longer  dura- 
tion i  and  he  dies  at  every  age.  The  brute,  on 
the  contrary,  seems  to  run  through  the  spate 
aUotted  to  his  existence,  with  firm,  and  with 
equal  steps.  This  circumstance  appears  to 
proceed  from  two  causes.  The  first  is,  the 
.j^gitation  of  mind,  occasioned  by  the  derange- 
ment of  our  internal  sense.  The  passions  have 
an  influence  on  health,  and  introduce  disorder 
into  the  vital  principles..  The  majority  of  men 
lead  either  a  timid,  or  contentiou3  life,  and  most 
of  them  die  of  the  cffcQis  of  chagrin.  The 
^cond  is,  the  imperfeftion  of  our  appetite. 
The  brute  animals  distinguish  better  what  is 
figree^blc  to  tlitir  nature.  They  are  never  de- 
ceived 
♦  frakklin. 
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ccivcd  in  the  choice  of  their  aliment  j  they  nc* 
ver  exceed  in  their  pleasures :  guided  by  the 
perception  of  their  afhial  wants  only,  they  re- 
main satisfied,  and  never  search  for  new  sources 
of  gratification.  Intemperance  alone  is  more 
£ital  to  man,  than  the  united  force  of  all  the 
other  evik  incident  to  human  nature.*  But,  wc 
may  say  of  both  one  and  the  other,  that,  **  as 
the  green  leaves  on  a  thick  tree,  some  fall 
and  some  grow;  so  is  the  generation  of  flesh 
and  blood ;  one  comcth  to  an  end,  and  another 
is  bom."  j- 

Between  the  human  species,  and  certain  other 
tribes  of  beings,  there  is  from  necessity,  it  is 
natural  to  suppose,  a  constant  disposition  to 
hostility :  yet  it  is  from  experience  onlyy  that 
birds  learn  to  shun  the  approach  of  man.  Whe- 
ther this  has  existed  in  all  times,  it  is  impossible 
to  determine.  There  may  have  been  a  period 
of  amity.  But,  as  we  have  no  unallegorized 
record  or  tradition  of  that  period,  nor,  from  ob- 
servation at  the  present  moment,  any  instance 
of  different  animated  beings  herding  togetiier  in 
the  social  bonds  of  friendship;  so  must  we 
conclude,  that  the  living  creatures  of  this  world 
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ore  such  as  they  always  hare  been.  Nor  is  this 
dissimilar  to  the  clashing  propensities^  which 
are  universally  found,  eren  among  the  human 
race  themselresp  MaQ,  it  is  said,  is  ncTcr 
afeud  of  man>  till  he  finds  him  to  be  a  foe. 
But  man  (and  wjc  are  not  to  conceal  the  calami- 
tous truth)  has  much  more  to  fear  from  the 
passions  of  his  fellow-creatures,  than  from  aU 
the  sanguinary  fierceness  of  the  rest  of  the  cre- 
ation, or  from  all  the  convulsions  of  the  ele- 
ment3.  The  bloody  fangs  of  the  monster?  of 
the  desart,  the  mischievous  effefts  of  an  earth- 
quake, a  deluge,  a  hurricane,  or  the  eruption  of 
a  volcano,  bear  ai)  inconsiderable  proportion  to 
the  calamities  of  war ;  even  as  they  are  now 
moderated  by  the  prudence  or  humanity  df 
the  princes  of  Europe,  who  amuse  their  own. 
leisure^  and  exercise  the  courage  of  their  sub- 
jefts,  in  the  practice  of  the  extirpating  art.  • 
But,  why  should  this  be?  I  know  notj  any 
more  than  I  do,  why  contrary  to  the  generally 
^ceived  systematic  lawsof  physic?,  which  shews 
the  retardation  of  the  growth  of  the  beard  and 
hair  of  man  in  winter,  and  its  acceleration  in 
summcr,<r-the  dM  should  accelerate  the  growth 
of  the  fur  of  animals  in  the  north ;  whilic  to-» 
wards    the  equator,  the  heat  makes  the  for 

m 
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fits  off^  arid  thl^  luir  to  ffow  as  its  subm^ 
Qite. 

War,  for  aught  I  know,  in  these  very  efFefb 
which  we  regret,  mxy  be  but  one  distemper 
more,  by  which  the  Author  of  nature  has  zp-^ 
pointed  oiir  exit  from  homan  fife.  In  nil  events 
I  clearly  perceive  that  man  is  not  the  only  ani-* 
tnal  that  makes  war  with  his  oiru  species^ 
Quadrupeds,  btrd^,  fishes,  inserts,  independently 
of  their  appetite  for  food,  occasionally  fight  and 
kill  each  other.  Observe  a  hive  of  bees ;  lool| 
how  the  neuters  cruelly  massaore  the  males. 
If  a  strange  bee  by  accident  enters  the  hive^ 
he  is  punished  with  death.  Mortal  combats 
are  not  unfrtquently  seen  between  two  bees  of 
the  same  community : .  even  general  aftions  are 
.  to  be  seen,  especially  in  the  swarming  season. 
Throughout  the  whole  of  animated  nature,  rar? 
pine,  and  the  destrudtfon  of  individuals  prevail 
The  cause  is  inscrutable.  But,  \t  j^obably  14 
&6t,  that  |K>  animal  does  or  can  exist  totally 
independent  of  food  that  is,  or  has  been  ani- 
mated. Sheep,  oxen,  aqd  all  herbivorous  am* 
m^ds,  daily  devour  thousands  of  inserts.  Na* 
ture,  in  a  word,  is  so  profuse  in  her  animated 
yrcduftions,  tliat  no  food  ?an  be  eaten,  and  na 
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iluid  can  be  drunk>  in  which  animal  substances, 
cither  in  a  living,  or  a  dead  state,  arc  not  to  be 
found.  * 

It  is  loss  of  time  in  man,  to  dive  into  what  is 
decidedly  beyond  his  reach.  He,  who  was 
born  yesterday,  lives  to  day,  and  dies  to  morrow, 
cannot  grasp  the  phenomena  of  the  boundless 
circle  of  existence.  The  generation  of  some 
things,  and  their  dissolution,  is  instantaneous. 
Others  require  ages  for  their  configuration,  and 
their  subsequent  decomposition.  Some  are  in- 
tegral} others  are  compound.  The  quadru- 
ped and  the  bird  arc  distinct;  yet  the  chain 
links  by  the  bat.  The  human  race  and  the 
quadruped  are  separate  i  .yet  the  monkey  tribe 
forms  die  connexion.  The  amphibious  animal 
leans  to  the  fish :  the  polypus  to  the  vegetable. 
The  vegetable,  again,  to  animated  nature.  The 
coraline,  again,  blends  th^  whole :  it  appertains 
to  the  class  of  fossils,  ibr  it  has  a  lapidific  pro- 
perty which  fixes  it  to  rocks ;  it  appertains  to 
vegetables,  for  it  has  branches,  ramifications, 
and  flowers  -,  it  appertains  to  animalsi  for.  it  has 
certain  insefts,  which  are  its  inhabitants,  if  not 
its  fabricators,  but,  wliich,  incapable  of  .det;ach- 

ing 

•  Smcllic. 


LETTER    ^VlII*  317 

ing  themselves,  die  in  the  prosecution  of  their 
ingenious  labour.  In  the  universe  at  large, 
therefore,  we  see  that  all  substances  gravitate 
towards  each  other :  in  the  aetherial  spaces,  the 
heavenly  bodies ;  in  the  regions  of  the  earth, 
the  bodies  of  which  the  earth  h  composed. 
How  this  happens,  we  are  yet  to  learn.  At  the 
same  time,  it  is  astonishing,  as  I  have,  already 
remarked,  we  can  transform,  if  not  create,  in 
^  Certain  degree,  animal  and  vegetable  existence. 
The  florist  can  variegate  at  pleasure  his  tulips  i 
the  botanist  can  have  difltrent  fruits  from  the 
same  tree ;  animals  are  even  to  be  formed  by 
mixture  of  breeds.  Hence,  wjio  can  venture  to 
pronounce  that  nature  has  only  one  mode  of 
generation  ?  The  sexual  distinftion  of  beings, 
is  permanent.  But,  how  numerous  the  tribe  of 
hermaphrodites  I  Viviparous,  as  well  as  ovipa- 
rous animals,  arc  often  seen  to  produce  without 
the  congress  of  the  male  and  female.  Flowers, 
tiiat  have  but  one  sex,  are  more  rare  than  those 
that  re-unite  the  organs  of  both  sexes,  the  sta- 
mina and  pistils.  By  se&ion,  certain  reptiles 
are  to  be  propagated,  but,  the  androgyni  of  the 
human  race,  whatever  may  be  said  of  them,- 
arc  certainly  not  common ;  nor  arc  they  solita- 
rily prolific.  The  hermaphrodites  of  the  villa 
BorghesCj  and  of  the  gallery  of  Florence,  may 

indis- 
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incHsputatdy  have  had  their  archetypes  in  natur*; 
but,  in  sound  physics,  they  are  no  more  to  be 
considered  than  the  centaur,  or  laocoon.  A 
human  body  that  can  engender,  iand  be  engen- 
dered, has  never  yet  been  discovered*  Roman 
depravity,  indeed,  at  one  time  went  so  far,  as 
to  encourage  the  pursirit,  and  to  delight  in  all 
the  deformity  of  monstrous  produftions.  Gig^ 
4tHntur  fcf  utriusque  sexus  quos  hermapbfoditas  vo*- 
camus^  dm  andraginos  vocaios;  6?  in  prodigiis 
babitosy  nunc  vero  in  deliciis.* 

in  the  comparative  judgment,  which  We  pass* 
on  the  dilFercnt  orders  of  the  creation^  we  call 
those  beings  intelligent,  which  are  organized 
like  ourselves ;  in  whom  we  see  faculties  proper 
for  their  preservation,  for  maintaining  them  in 
their  allotted  situation  j  and  who  have  an  evi- 
dent consciousness  of  their  own  individual  mo- 
tions.  Those,  again,  we  regard  as  not  intelli- 
gent, whom  we  do  not  find  conformed  like 
ourselves,  neither  having  the  same  faculties, 
rfie  same  organs ;  in  a  word,  in  whom  we  know 
neither  the  essence,  the  energy,  nor  the  end, 
and  who  are  apparently  in  ignorance  of  their 
particular  appropriation.  An  intelligent  being, 
consequendy,  must  be  a  being  who  thinks,  who 

wills, 
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^ills>  who  a£b  to  arrive  at  a  certain  end.  Thusj 
man  feeling  himself  incapable  of  producing^  those 
vast  and  multiplied  efitds^  which  he  yet  sees  ope- 
fated  in  the  universe,  b  naturally  led  to  fix  some 
distant  analogy  between  his  own  faculties  and  that 
invisible  Cause  which  produced  them;  leaving 
the  mass  of  nature  which  is  visible  to  him,  as  the 
inert  substance,  which  is,  at  all  proper  moments^ 
moulded  into  existence  by  the  plastic  hand.of 
the  Divinity.  But,  it  is  said,  nature  producing 
and  possessing  intelligent  beings,  must  be  herself 
intelligent.  Every  thing  has  its  peculiar  sensa--  - 
tions,  and  why  should  not  the  globe  itself?  By 
what  extravagance  is  it,  we  are  asked,  that  wc  . 
conceive  existence  to  be  derived  from  an  inani- 
mated  body  ?  How,  shall  we  say  that  nature^ 
tf^ho  has  made  tvcry  thing  for  us  inse£bs,  should 
be  herself  negle£ted,  and  classed  contemptibly 
together  wi^  the  odief  celesdal  spheres  ?  Shall 
a  snail  have  existence,  and  shall  the  sun  be  con- 
sidered as  dead?* 

The  notion,  that  this  globe  is  an  animal,  is 
curious.  Analogy  may  go  a  great  way.  In  va- 
rious appearances,  the  parallel  is  closely  to  be 
run.  How  easy  is  ie  to  suppose  tkc  earth 
moving  in  the  liquid  r^ons  of  q)ace,^  as  the 
'  leviathan 

•  RoUaf  t« 
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fcviathan  of  the  deep  swims  in  the  waters ;  of 
the  bird  of  the  air  floats  in  the  atmosphere  ! 
Pythagoras,  in  some  instances,  we  know,  divided 
the  soul  into  two  parts,  the  rational  and  irra* 
tional  i  but,  generally  into  three,  for  the  irra- 
tional he  divided  into  irascible  and  desiderative. 
These  he  termed  N«ff,  *fiv,  QiffLcg.  The 
first  and  the  last  are  in  all  living  creatures ;  4>f ifv, 
only  in  man.*  Yet,  the  souls  of  all  animated 
creatures,  he  said,  were  rational,  even  those 
which  we  term  little  better  than  vegetable :  but, 
diey  did  not  aft  according  to  reason,  and  were 
in  consequence  unfiimished  with  the  faculty  of 
speech.  The  Pythagoreans  likewise  believed 
Ml  the  aoul  of  the  universe,  not  as  a  simple,  but 
as  a  compound  being.  The  superior,  said  thcy^ 
governs  the  inferior  part.  The  whole  forms 
a  perfcft  animal.  The  Supreme  Intelligence 
HSg  is  the  first  j  the  living  or  sensible  soul  4^XK 
k  the  second  j  the  organized  body  is  the  third. 
This  universe,  therefore,  is  an  animal,  full  of  life 
and  perception* 

Considered  abstraftedly,  this  opinion  of  the 
first  philosophers,  of  the  universal  soul  of  na- 
ture, was  rather  sublime  than  injudicious.  It 
merely  supposed  a  chain  between  God  and  na- 

tm:c> 
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ture,  which  was  upheld  by  imperceptible  grada- 
tions. From  the  Divine  Nature,  tliat  descended 
to  man;  from  man  to  the  aninrtal,  who  has 
evident  marks  of  intelledt  j  from  the  animal  to 
the  vegetable,  which  has  irritability  and  sensa- 
tions, and  the  undoubted  distinftions  of  sex  5 
from  the  vegetable  to  the  fossil  of  organization ; 
and  from  the  fossil  to  the  brute  matteri  out  of 
which  the  most  considerable  parts  of  all  the 
others  are  formed.  This  h3rpothesis  was  not  un- 
pMlosophicaL  There. is  nothing  contemptible 
in  the  idea,  which  binds  each  part  of  existence 
to  its  great  Creator.  The  omniscience  and  om- 
nipotence of  God,  are  not  degraded  by  allowing 
the  different  orders  of  creation  those  attributes 

m 

which  he  has  been  pleased  to  confer  upon  them. 
Man  being  ignorant  of  the  trufc  system  of  be- 
ings, the  basis  of  such  reasoning  was  laid  in  wis- 
dom. It  is  not,  indeed,  pretended  by  it,  that  the 
intelledtual  faculty  of  man  partakes  absolutely  ^ 
of  t5ie  intelled  of  the  Divinity.  But,  that  which 
lives,  must  feelj  that  which  feels  must  have 
ideas  -,  and  that  which  has  ideas,  must  have  an 
appropriated  reason.  A  certain  degree  of  soul, 
therefore,  was  readily  to  be  supposed  to  circu- 
late through  creation :  nor  was  such  a  do6trine 
to  be  accused  of  absurdity,  even  as  it  regarded 
quadrupeds,  and  other  inferior  animated  beings. 
VOL.  III.  X  •  Matter 
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Matter  does  not  think :  where  there  is  sensation, 
therefore,  there  must  be  some  species  of  mincL 
We  even  daily  see,  that  the  reason  of  animals 
is  to  be  improved,  and  their  ideas  to  be  multi- 
plied, like  those  of  men,  by  the  means  of  edu- 
catfon.  Does  not  this  prove  a  certain,  though, 
perhaps,  a  distant  analogy,  between  the  intelli- 
gence of  the  scholar  and  the  intelligence  of  the 
master?  But  what  shall  become,  it  is  ask- 
ed, of  the  immaterial  spirit  of  these  animals 
at  their  final  dissolution  ?  Are  We  to  give  it 
immortality  ?  I  have  already  said.  No.  Shall 
we  annihilate  it?  There  is  no  such  thing  as 
annihilation.  What "  then  shall  we  do  with  it  ? 
I  know  not  j  nor  am  I  ashamed  to  own  my  ig- 
norance. 

» 

Animated  nature,  says  Diderot,  has  had  its 
peculiar  elements  from  all  eternity :  these  ele- 
ments have  been  scattered  and  confused  in  the 
great  mass  of  matter.  They  have,  however, 
at  various  times,  and  in  various  manners,  re- 
united, and  formed  embryos  of  various  organi- 
zations J  and  these  organizations  have  successively 
exhibited  refleftion,  consciousness,  thought,  sen- 
timents, feeling,  signs,  articulations,  gestures, 
and  simple  sensations.  Thus  successively,  the 
spirit  of  the  world  has  been  in  a  fly,  a  mouse, 

a  dog. 


LETTER    LVIII,.  ^2^ 

a  dog,  a  horse>  a  cat>  an  eagle,  a  salmon,  a 
goose,  an  elephant.     The  elements  of  the  asa 
to*day,  may  be  the  elements  of  the  philosopher 
to-morrow.     In  short,  all  moral  and  physical 
associations,  all  fearning,    all  science,   the  ut- 
most extent  of  the  human  intelled,  hath  equally 
been  the  property  of  the  hog  and  the  goat,  as 
of  the  arrogant,  but  not  superiorly  gifted  animal^ 
man. — But,  the  gcnume  doftrine  of  the  me- 
tempsychosis, or  the   transmigration  of  souls^ 
has  been  strangely  obscured.     It  13  commonly 
averred,  that  Pythagoras  was  of  ppinion,  the 
souls  of  men  after  death,  informed  the  bodies 
of  beasts.      But  this  surely  cannot  be  seriously 
asserted  of  an  enlightened  man,  of  such  extraor- 
dinary abilities  as  Pythagoras.      The   idea  of 
this  trans-animation,  seepis  rather  'to  have  been 
raised  l?y  such  as  were  partly  ignorant,   or  part- 
ly envious,  of  his  true-  dpftrine..    Perversion 
has  ascribed  to  the  phikJsopher,  what  never  be- 
longed to  him.     The  cause  of  the  error,  how- 
ever^ probably  originated  from  this :    the  an- 
cients called  the  inclinations  and  wills  of  men, 
their  minds  j    whence,  such  as  were  of  one  stu- 
dy,  intention,  inclination,  motion,   and  sense, 
were  termed  unanimous.     Thus  the  ancient  phi- 
losophers called  the  motive  and  sensitive  faculty, 
the  soul.    Whoever,  therefore,  were  alike  af- 

X  a       *  feftcd. 
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feded^  and  moved  by  the  same  objeft^  were^ 
said  to  have  the  same  soul.  The  metempsy* 
cfaosis  then,  was  nothing  else,  but  equal  care,, 
motion,  and  study  of  some  dead  person,  ap- 
pearing in  some  living  person «  Thtis  Pytha^ 
goras  might  have  arrogated  the  soul  of  Eupbar^ 
hts  and  others,  as  having  an  inclination  to  the 
several  excdlencies  which  were  in  those  persons. 
Again,  in  saying  he  was  Euphorbus,  he  enig« 
matically  taught  (not  the  transmigration  of 
souls)  but  the  transmutation  of  bodies  out  of 
first  matter  i  which  is  not  only  susceptible,  but 
covetous  of  all  forms,  continually  desiring, 
never  satisfied  with  any ;  as  if  a  comedy,  to 
use  the  illustration  of  Aristotle,  should  say,  I 
was  first  a  tragedy,  because  both  tragedy  and 
comedy  are  formed  of  the  same  letters  and 
elements. 

The  metempsychosis,  in  its  origin,  was  a  pure 
philosophical  idea.  The  hypothesis  of  a  trans*^ 
migration  of  souls,  does  not  arise  from  the 
simple  review  of  the  bodies  by  which '  we  are 
surrounded.  On  the  contrary,  as  death,  posi* 
tive  materid  extinftion,  seems  particularly  the 
lot  of  animated  beings,  much  refleftion,  and 
deep  observation,  gave  \i  birth.  No  part  of  na-? 
ture,  dies  to  the  philosopher.  The  whole  is  actu- 
ated 
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ated  by  a  living  principle.  From  dissolution^ 
proceeds  generation;  ift  chain  of  existencies 
forms  the  terrestrial  system*  Animals  and  ve« 
getables,  circulate  and  support  each  othen 
Thus,  as  nothing  fails  into  annihilation^  an<i 
as  animals  produce  vegetables,  and  v^etables 
animus,  so  might  the  circulation  of  the  im^oar* 
terial  part  be  rationally  adopted  by  the  Pytha-* 
goreans*  And  hence  even  the  giviag  intelii* 
gence  to  trees,  rivers,  and  fountains.  Man  is  ^ 
naturally  inclined  to  bring  every  thii\g,  into 
comparison  with  himself;  even  to  his  God« 
he  has  in  frequent  instances  given  a  corporeal 
frame.  Rut,  if  the  Pythagoreans  were  wrongs 
(not  to  say  any  thing  of  the  transmigrating 
spirit  of  the  Lama  of  Tartary),  what  shall  we 
say  of  the  transanimation  of  the  in&UiUe  Pope, 
and  the  infallible  Conclave  of  to-day,  from  the , 
infallible  Pope  and  the  infallible  Conclave  of 
yesterday?  Understood  in  the  most  liberal 
sense,  are  these  modern  Holy  Personages  any 
thing  more,  or  less,  than  Hierarchical  Pythago* 
reans?  Pyth^oras  was  Euphorbus;  Pius,  is 
Peter- 

And  now  for  one  or  two  concluding  miscella- 
neous ideas.  The  sense  of  property  is*not  con- 
fined to  the  human    species.    The   beavers 

X  3  V         perceive 
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perceive  the  timber  they  have  stored  up  for 
food,  to  be  their  prop*ty ;  and  the  bees  seem 
to  have  the  same  perception,  with  respeft  to 
the  winter's  provision  of  honey.  Sheep  know 
when  they  are  in  a  trespass,  and  run  to  their 
own  pasture  on  the  first  gUmpse  of  a  man. 
Monkies  do ,  the  same,  when  detefted  in  rob- 

•  bing-an  orchard.  The  cow  species  has  a  sense 
of  property,  with  respeft  to  their  resting  place  or 
inclosure.  And  he  must  be  a  sceptic,  indeed, 
who  denies  that  perception  to  rooks :    there 

*  are  thieves  among  them,  as  among  men ;  but 
if  a  rook  purloin  a  stick  from  a  neighbour's  nest, 
a  council  is  held,  much  chattering  ensues,  and 
the  Itx  talionis  is  applied,  by  demolishing  the 
nest  of  the  criminal.  I  have  already  mentioned 
to  you,  the  well  regulated  societies  of  the  beaver. 

^  That  of  other  inferior  animated  beings,  is  not 
less  remafkable.  ,The  habitation  where  moles 
deposit  their  young,  is  construded  with  pecu- 

.  liar  intelligence.  They  pair  like  beavers,  and 
so  lively  and  reciprocal  an  attachment  subsists 
between  them,  th^t  they  seepi  to  disrelish  all 
company.  The  cidification  of  Birds  has  at  all 
times  called  forth  the  admiration  of  mankind. 
The  skill  with  which  their  nesls  are  construfted^ 
and  the  uniform  proportion  of  dimensions  to 
the^number  and  size  of  the  young  to  be  produ- 

•*  '  .  .ced, 
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ced,  are  instances  of  extraordinary  intelligence. 
The  habitations  of  insefts,  are  executed  fre- 
quently by  the  labour  of  associated  numbers. 
Bees  strike  us  with  astonishment,  as  do  also 
wasps,  whether  we  consider  the  solitary  or  the 
social  species.  Nothing  can  exceed  them  in 
sagacity,  and  laborious  industry.  What  skill 
and  dexterity  are  displayed  in  the  construftion 
of  the  combs  of  honey  bees  !  Here  are  distindl 
cells  for  the  accumiilation  and  preservation  of 
honey ;  there  for  the  reception  of  eggs.  Here 
the  queen  bee  takes  up  her  abode;  there  the 
drones  or  males  inhabit;  and  here  the  working 
bees,  whose  tenements  exceed  those  in  which 
the  males  are  lodged.  Look  at  their  whole 
town,  how  extremely  populous,  how  crowded 
the  streets,  and  yet  how  perfectly  clean,  well 
built,  and  architefturally  uniform.  Observe 
that  bustling  female,  see  with  what  rapidity  she 
runs  along  the  cells  of  the  comb,  distributing 
to  each  worm  a  portion  of  nourishment.* 
Nor  are  the  habitations  and  the  ceconomy  of 
the  ant,  less  curious.  What  arc  we  to  say  of 
the  stupendous  edifices  of  the  termites  ?  I  have 
measured  one  myself  which  stood  among  many 
hundreds,  and  found  it  thirteen  feet  high,  and 
fifteen  feetjin  circumference  at  the  base.     Are 
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the  pyramidal  wonders  of  Egypt  to  be  com* 
pared  to  the  structures  of  this  little  people? 
No  buildings  upon  earth  have  ever  been  so 
complicated  in  their  construdion,  nor  any 
apartments  so  convenient  in  their  distribution. 
What  wisdom,  what  energy  likewise,  in  the 
regulations  of  this  une.;ualled  race  of  infericMr 
beings  !  Their  history,  is  the  history  of  won* 
ders.* 

We  have  had  many  occasions  to  mention 
the  migrating  principle  of  animated  beings. 
Such  however,  is  not  confined  to  men,  qua- 
drupeds, bi:ds,  and  reptiles  :  it  extends  also  to 
many  of  the  insedt  tribes.  Numberless  inha- 
bitant i^  c  f  the  air  pass  ths  first  stages  of  their 
existence  in  the  waters,  and  the  intermediate 
ones  in  the  eaith.  Similar  migrations  are  to 
be  observed  among  land  insedts.  Indeed,  if 
we  except  bees,  wasps,  ants,  and  a  few  others, 
most  inseds,  whether  they  inhabit  the  earth, 
the  air,  or  the  v,aier,  are  perfedt  wanderers, 
having  no  fixed  place  erf"  residence.  And  some 
of  these  have,  in  ancient  times,  afforded  such 
direful  presages,  as  to  terrify  nations*  Such  for 
instance,  was  the  supernatural  falling  of  showers 
of  blood,  which  in  fad,  was  nothii^  more 
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than  the  sanguinary  drops  which  always 
attend  the  transformation  of  the  crysaiis  to  the 
butterfly**  The  growth  of  certain  inse<5t> 
is  hkewise  prodigious.  Some  have  been  ob- 
served, in  the  space  of  four  and  twenty  hours 
after  their  escaping  from  the  eggs  of  the  com- 
mon flesh  fl^  to  thtir  maggot  state,  to  bav^ 
increased  210  times  in  their  weight. 'f'  But 
the  increase  of  the  queen  of  the  termites^  when 
the  season  of  propagation  arrives,  is  still  more, 
extraordinary.  The  abdomen  of  this  female 
then  begins  to  extend  and  enlarge,  and  in  a 
short  time,  gets  to  be  fifteen  hundred,  or  two 
thousand  times  the  bulk  of  the  rest  of  her 
body. 

In  the  enumeration  of  the  animated  classes 

ft 

of  the  ocean,  I  omitted  the  kraken,  and  the 
sea-snake,  as  well  as  the  mer-man,  and  themer- 
maid,  because  doubts  still  hang  on  some  phi- 
losophers* minds,  relative  to  their  existence. 
But  I  confess,  I  see  no  reason  w^y  we  should 
suppose  Pontoppidan  credulous,  or  impair  his 
honest  fame,  by  calling  him  jg-n  exaggerator; 
or  why  we  should  deny  existence  to  beings, 
merely  on  account  of  their  bulk,  or  because 
we  are  not  personally  acquainted  with  them. 

The 
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The  supposed  dimensions  of  the  kraken  are 
certainly  enormous ;  and  so  is  the  length  of  the 
sea  snake.  But  have  not  some  very  enormous 
land  animals  at  one  time  or  other  existed, 
though  none  but  fossil  remains  of  them  are 
now  to  be  found  on  the  face  of  the  earth  ?  And 
16  not  the  worm  called  tcma^  comparatively 
speaking,  almost  of  an  equal  length  with  the 
sea-snake  ?  The  mer-nun,  and  the  mermaid, 
are,  ho\^  e;  er,  not  quite  so  doubtful.  They  come 
in  as  it  were^  to  fill  up  the  general  analogies  of 
animation,  and  tike  the  monkey,  are  assimi^ 
)ated  to  the  human  species. 
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W^E  now  come  to  the  consideration  of  a  most 

beautiful  family  of  nature, .  the  vegetable  king- 
dom. Not  only  the  plains,  and  the  valleys,  we 
shall  now  behold  delicately  clothed,  but  the 
wild  mountains,  also,  wiU  appear  in  their  rough, 
but  grand  attire.  Vegetation  and  animal  life 
keep  pace  together.  Every  soil  and  .different 
climate  have  their  peculiar  species.  Every 
season  of  the.  year  brings  -forth  -variety.  The 
diversity  of  the  several^  species  is  astonishing : 
the  fecundity  of  the  individuals  perhaps  more 
so.  But  in  all  this  the  Almighty  Ajitjior  of  pro- 
portion preserves  an  equal  b^ilance.  In  exuber-  ' 
ance,'he  shews  his  power ;  in  application,  his 
wisdom  and  goodness.  .  ^The  analogy  between, 
vegetables  and  animals,  is  great. .  Vegetables, 
like  animals,  have  a  vital  principle,  and  some* 
thing  like  perception  afid  khowlcdgc.  As 
quadrupeds,  an^J  other  inferior  animals,  they 
propagate  their  s/pecies  at  tfee  season  allotted  txf 
them.  They  ^arch  with  their  roots,  as  with 
fingers,  and  thu&  feed  themselves  with  that 
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which  they  can  seleA  the  most  nutritious  to 
their  natures.  If  of  a  dehcate  texture,  how 
pertinaciously  do  they  stretch  out  their  slender 
arms,  and  attach  themselves  to  more  sturdy 
stems !  "  When  parched  with  thirst,  some  of 
them  will  elongate  their  fruit,  so  as  to  touch 
any  water  that  lies  very  near.  Those  of  distinft 
sexes,  dehght  in  each  others  company*  They 
often  are  together ;  and  not  unfrequently  clasp* 
cd  in  each  others  arms.  When  the  evening 
damps  begin  to  fall^  many  shut  their  leaves, 
and  give  themselves  to  repose.  Others  shrink 
at  a  rude  hand,  and  instantly  droop  if  they  are 
contaminated  by  h  touch.  In  the  cold,  bleak 
season  of  the  ^  year,  the  gerni  of  vegetation, 
though  apparently  dead,  is  st^U  forming  in  the 
matrix  of  its  paknt.  In  the  spring,  it  is 
brought  forth ;  in  the  sunimer,  it  flourishes ;  in 
•  the  autumn,  it  ripens  and  circulates  it?  precious 
firuit ;  and  in  the  winter,  unlesj  its  lot  be  spun 
out,  it  again  disposes  itself  to  Another  genera- 
tion.  Does  not  the  animal,  in  like  manner, 
pass  a  certain  time  in  the  womb  of  its  mother  ? 
Does  it  not  come  into  the  world,  at  its  appro- 
priated sprmg;  grow  and  flourish  during  its 
allotted  sumrher  ?  In  its  autumn,  when  arrived 
at  maturity,  does  it  not  give  forth  its  fruit  for 
the  good  and  the  succession  of  it^  species  ?  And 
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in  the  winter,  does  it  not  shrink  into  itself,  fall^ 
and  return  to  its  simple  material  elements  ? 

A  vegetable  is  a  living  being,  which  grows 
and  dies  of  age;  and,  like  an  animal,  has  occa« 
sion  to  take  nourishment,  to  digest  its  aliments, 
and  to  throw  off  by  excretions,  what  is  super- 
fluous and  hurtfuL  The  juices,  which  it  evi- 
dently chuses  and  seledts,  are  introduced  on 
account  of  its  want  of  a  loco-motive  power,  by 
its  roots  or  syphons.  In  the  depth  of  winter, 
and  while  in  a  lethargic  state  or  torpor,  as  various 
animals,  it  yet  constantly  yields  a  certain  de- 
gree of  warmth.*  When  the  heats  of  summer 
begin,  it  springs  from  its  somnolency  ;  assumes 
a  new  life;  employs  itself  in  the  propagation  of 
its  kind ;  absorbs  the  bad*air,  arising  from  ani- 
mal respiration,  perspiration,  and  final  dissolu- 
tion,  and  returns  it  in  regenerated  purity.  In 
its  emanations,  the  leaves  exhale  the  vital  air  ; 
the  flowers,  the  phlogisticatcd  air;  and  the 
bark,  the  common  air.-  Are  not  the  same  phe- 
nomena observable  in  animals  ?  The  different 
organs  of  our  bodies  elaborate  different  juices : 
the  surface  in  all  its  parts,  does  not  afford  the 
same  emanations.  The  evaporation  from  our 
bodies,  is  different  from  the  air  we  give  in  re- 
spiration ;  and  from  the  inflammable  air  which 

issues 

♦  Hunter. 


334  LETTER  LIX* 

issues  from  the  intestines.  Were  air  visible^ 
we  might  probably,  be  convinced,  that  vege- 
table is  like  animal  respiration ;  that  the  organs 
of  that  fundion  are  the  leaves ;  that  these  leaves 
are  a  sort  of  lungs,  which  have  absorbent  pores, 
and  other  excretories,  like  those  of  animals ; 
and  that  the  absorbent  vessels  are  in  the  supe- 
rior surface  of  plants,  of  trees  in  particular, 
and  the  excretories  in  the  inferior  surface.  The 
bodies  of  animals,  as  well  as  of  vegetables,  are 
filled  with  air.  In  an  exhausted  receiver^  and 
consequently  freed  from  the  aftion  of  the  at- 
mosphere, how  similar  are  the  efFefts  derived 
from  them  !* 

In  the  analyzation  of  a  plant,  the  whole,  or 
the  greatest  part  of  it,  is  an  aerial  fluid,  trans- 
muted into  another  body.  The  same  is  the 
substance  of  aa  animal,  only  that  the  fluid  is 
more  condensed  :  and  this  was  the  opinion  even 
of  some  wise  meh  of  antiquity,  -f-  All  terrcs* 
trial  phaenomena,  aVe  in  a  great  measure  owing 
to  an  aerial  conversion,  and  reconversion.  If  it 
were  not  for  these,  says  Lucretius,  we  should 
find  but  one,  and  one  only  substance  in  the 
world:  omnia  jam  resoluta  forenUiS  in  air  a  versa. 
The  composition  and  decomposition  of  water, 
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are  strongly  in  favour  of  this  opinion.  I  do 
not  mean  the  transmutation  of  water  into  earth, 
as  supposed  by  Van  Helmont  and  Boyle ;  the 
latter  of  whom  had  even  conceived  from  experi- 
ment, that  he  had  derived  eighteen  parts  of 
earth  from  twenty  parts  of  water.  I  mean  the 
composition  of  airs  into  waters :  and  the  de- 
composition of  waters  into  airs.  But  pUnts 
and  animals  can  only  thrive,  I  might  say,  can 
only  live,  in  the  same  specific  kinds  of  air,  the 
atmospheric,  and  the  dephlc^isticated;  for 
highly  phlogisticated  air,  or  the  aerial  acid  or 
fixed  air,  are  both  of  them  incapable  of  preser- 
ving the  lives  of  animals  or  vegetables;  not- 
withstanding the  latter  can  do  better  with 
mephitic  air  than  the  former.  Both  one  and 
the  other,  indeed,  imbibe  a  phlogisticated  fluid 
from  the  atmosphere.  But  the  life  of  each  is 
most  vigorous  in  dephlogisticated  air.  In  the 
obscurity  of  the  night,  plants  as  animals  repose 
themselves.  They  regain  in  sleep,  what  they 
have  lost  in  the  exercise  of  the  day.  The  end 
of  this  sleep  is,  ut  quiete  tranquilld  fruentes^  novas 
quflsi  vires  recuperent.  *  Their  variety  of  mode 
in  sleeping,  is  likewise  remarkable.  Some  ani- 
mals we  know  sleep  lying;  others  kneeling; 
some  hanging;  others  ere^t :  so  the  plants  of  the 
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genus  FoUis  pimtatUy  sleep  by  letting  their  leaves 
iall.  Vegetables  in  general,  as  animals,  without 
^ofturnal  repose,  would  waste  and  perish.  But 
some  of  them,  as  some  animals,  sleep  during 
the  day,  and  wake  during  the  night.  The 
^aSus  grandiflorus^  opens  its  flowers  on  the  setting 
of  the  sun,  and  doses  them  on  the  breaking  of 
the  4ay-  The  mirabilis  jalapa  never  opens  its 
flowers  but  in  the  evening.  Some  flowers, 
even  when  asleep,  hang  their  mouths  towards 
the  earth,  to  prevent  the  noxious  efieAs  of  rain 
or  dew.  And  this  sleep  of  plants,  is  owing  to 
a  peculiar  law  prescribed  to  their  species ;  and 
not  to  a  quicker  or  a  slower  motion  of  their 
juices.  Both  animals  and  plants,  likewise,  grow* 
ing  from  seed,  they  both  are  screened  fix>m  the 
external  air,  and  kept  from  iht  external  light, 
until  their  thorough  formation.  When  their 
•  organs  are  fit  to  bear  the  rencontre,  they  then 
burst  into  th6  world.* 

The  most  perfedt  vegetables,  as  the  most 
perfedt  animals,  are  progapated  by  the  conjugal 
alliance  of  male  and  female : '  the  less  perfect 
v^etables,  as  the  less  perfeA  animals,  for  in- 
stance the  zoophytes,  by  a  solitary  extrusion, 
or  artifidally  by  cuts  and  slips.    There  are 
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mules  likewise  in  the  vegetable  as  in  the  animal 
kingdom ;  but  the  race  cannot  be  kept  up  by 
descent,  in  the  one  more  than  in  the  other. 
Vegetables,  at  the  top  of  the  scale,  have  roots, 
branches,  flowers,  leaves,  and  all  the  other  attri- 
butes of  fruftification.     Animals,  at  the  top  of 
the  scale,  have  all  the  faculties  and  attributes, 
essential  to  animality.     Vegetables,  at  the  bot- 
tom of  the  scale,  have  neither  roots  nor  attri- 
butes of  fhiftification :  animals,  at  the  bottom 
of  the  scale,  have  neither  faculties  nor  attributes, 
generally  supposed  necessary  to  animality.     In 
neither  the  one  nor  the  other,  as  in  mosses  and 
pofypiy  is  there  sex  or  seed ;  at  least  it  was  so  be- 
lieved until  Linnaeus  discovered  the  propago,  or 
seed  of  the  moss.     Birth,  growth,  disease  and 
death,  are  the  lot  of  one  as  well  as  the  other. 
Even  in  regard  to  circulation,  the  analogy  is 
astonishing  between  the  polypus,  the  toenia,  and 
various  shell  fish,  which  have  not  the  smallest 
appearance  of  circulation,  and  the  moss,  which 
IS  in  the  same  predicament.*     But  is   not  an 
animal,  in  its  first  state,  in  every  respedt  a  ve- 
getable ?  And  is  not  the  umbilical  chord,  the 
root  or  syphon  for  the  food  of  the  plant,  either 
in  the  egg  or  in  the  matrix  ?     Loco-motion, 
sensation,   irritability,  are  said  to  be  qualities 
VOL.  III.  Y  essential 
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essentUl  to  animals.  But  are  there  not  animals 
without  these  qualities ;  and  are  there  not  ve* 
getables  with  them  ?  The  noli  me  tangere,  by  the 
vivacity  of  its  sensations,  is  assuredly  as  much 
intitled  to  be  called  an  animal*  as  (he  marine 
zoophyte,  which  only  stretches  its  arms. 

Neither  is  the  form  or  stru&urc  of  the  ima- 
ginary  model  we  give  to  animation,  exclusively 
confined  fo  animation.  We  distinguish  ani- 
mals and  vegetables,  as  the  ancients  did,  by  the 
words  vegetarey  to  push,  and  ahima^  soul  or 
mind.  But,  does  not  man  grow  as  a  plant  ? 
Does  not  the  polypus,  by  extrusion,  propagate 
its  likeness,  and  in  such  a  way  that  great 
grand-mother,  grand-mother,  mother  and  child, 
shall  all  hold  together  in  one  mass,  and  be  as 
it  were  one  integral  substance?  Has  the 
muscle  or  the  barnacle,  a  mind  ?  Does  not  all 
this  lead  to  the  contemplation  of  the  two  king- 
doms, which  have  been  hitherto  kept  distind, 
as  nearly  one  and  the  same  ?  Animality  offers 
a  vast* field  -of  observation ;  for  besides  what 
we  have  already  noticed,  there  are  animals 
which  have  neither  flesh  nor  blood,  and  who 
appear  to  be  nothing  bjit  amass  of  jelly,  as  the 
Medusa  j  who  cannot  search  for  their  nourish- 
ment even  as  vegetables,  but  who  are  indebted 
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for  it  to  the  administration  of  the  element  they 
inhabit;  who  have  sCpparently  no  sense,  not 
even  that  of  touch  or  feeling ;  and  who  are  un* 
furnished  with  any  discriminating  sex.  How  is 
animality  then  to  be  clearly  identified  in  con- 
tradistindion  to  vegetability  ?  Decomposition 
proves  these  substances  nearly  the  same.  What- 
ever naturalists  may  have  therefore  said,  theit 
is  no  admitting  the  universality  of  the  sexual 
distindion,  even  in  animals ;  nor  is  there  ahy 
possibility  of  ascertaining  the  point,  where  the 
animal  chain  terminates,  and  where  the  vege-* 
table  chain  begins.  One  thing,  indeed,  seemis 
clear,  and  that  is,  that  no  circulation  can  bfc 
carried  on  without  a  living  principle. 

Vegetables  are  distinguished  intb  trees,  shrubs, 
herbs,  flowers,  grasses,  mosses,  &c.  They 
are  likewise  distinguished  by  the  soil  they 
delight  in,  as  the  dry  or  the  humid:  some 
growing  in  sand,  gravel,  and  on  the  surface  of 
rocks ;  others  in  clay,  marshes,  water,  and  even 
on  other  vegetables ;  by  their  odour,  savour, 
and  colour  ^  by  their  consistency,  and  by  their 
duration.  Considered  externally,  they  are 
formed  of  six  organs ;  the  root,  the  trunk,  the 
leaf,  the  flower,  the  fruit,  and  the  seed.  The 
nfot  sucks  up  juices  for  the  trunk,  which  is  the 
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main  prop^  and  whose  bark  is  an  epidermis  of 
a  vascular  consistency.  *  The  leaf  absorbs  the 
phlogisticated  air,  and  exhales  the  dephlogis- 
ticated  air.  The  flower  is  the  part  destined 
to  contain  the  oi^ans  of  generation,  and  to 
protedk  them  till  fecundation  is  accomplished. 
Then  they  fall.  The  fruit  is  the  produd, 
or  result  of  the  flower ;  or  that,  for  the  produc- 
tion and  nutrition  of  which  the  flower  was  in- 
tended. The  seed  is.  the  matter  prepared  by 
nature,  for  the  reproduction  and  conservation 
of  the  species.  It  frequently  is  the  fruit  of  the 
plant ;  sometimes  it  is  only  inclosed  in  the 
fruit.  This  little  seed  contains  the  minute 
germ  or  b.ud,  -which  composes  the  prime,  and 
most  noble  part  of  the  whole,  but  which,  ac- 
cording to  calculation,  hardly  makes  the  thou- 
sandth part  of  its  volume.  Yet,  it  is  in  this, 
that  the  image  and  representation  of  the  whole 
tree  is  perfedly  delineated  and  expressed ;  and 
this  principal  part,  being  any  way  spoiled, 
hurt,  or  decayed,  the  seed,  however  large  and 
otherwise  perfect,  will  come  to  nothing,  but 
^ill  rotr  in  the  earth.  The  whole  plant  is  en- 
veloped in  the  seed.  * 

The  perpetuity  and  safety  of  the  species,  de- 
pending upon  the  conservation  of  the  seed,  na* 
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ture  hath  taken  particular  care  of  it,  especially 
in  such  as  dare  to  shew  their  heads  all  the  year. 
How  securely  is  the  flower,  seed,  or  fruit,  lock* 
ed  up  during  the  winter,  together  with  the 
leaves  and  branches  in  the  germ,  and  well  fenced 
and  covered  with  a  dose  and  impervious  tunic. 
For  those  who  dare  not  so  expose  themselves, 
with  what  safety  are  they  preserved  under  the 
coverture  of  the  earth,  in  their  root,  seed,  or 
fruit,  till  invited  out  by  the  kindly  warmth 
of  the  spring  1  And  when  the  whole  vegetable 
race  is  thus  called  out^  it  is  curious  to  observe 
the  methods  by  which  they  guard  against 
harms  and  inconveniences.  Some  lie  down 
prostrate  j  others  close  themselves  up  j  some 
shut  up  their  flowers,  their  down,  or  other  like 
guard)  upon  the  close  or  cool  of  the  evening, 
for  fear  of  rain,  or  other  matters  that  might  be 
prejudicial  to  their  tender  embryo.  ,  How  va- 
rious, likewise,  the  ways  of  sowing  their  seed  : 
some  are  winged  with  light  down  or  feathers, 
to  be  conveyed  about  by  the  winds  :  others  are 
laid  in  elastic  springy  cases,  which,  when  they 
burst  and  crack,  dart  their  seed  at  convenient 
distances,  performing  thereby  the  part  of  good 
husbandmen.  Others,  by  their  agreeable  taste 
and  smell,  invite  themselves  to  be  swallowed 
and  carried  about  by  birds,  and  thereby  ako  to 
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b^  fertilised  by  passing  through  wimal  bodies  i 
and  others,  not  thus  taken  care  of,  do  many  of 
tbem»  by  their  utility  to  mankind,  encourage 
nursing  and  cultivation.  The  v^etative  spark, 
the  ultimate  produce,  yet  incipient  principle, 
will  remain  in  seed  for  an  astonishing  number 
of  years.  * 

Plants  consist  of  different  parts,  vessels,  &c« 
analogous  to  those  of  animals;  and  each  kind 
of  vessel  is  supposed  to  be  the  vehicle  of  a  dif« 
ferent  humour  or  juice,  secreted  from  the  mass 
of  the  sap.  The  other  external  appearances, 
however,  or  the  parjds  for  instance,  of  which  a 
complete  flower  consist,  are  the  cqlyx^^  empale- 
tneti(,  or  i|ower  cup.  It  is  the  termination  of 
t^e  cortex,  or  outqr  bark  of  the  plant  j  which» 
after  accompanying  the  trunk  or  stem  throu^ 
all  its  branches,  breaks  out  with  the  flower, 
aed  is  purest  in  the  frudtification  in  tliis  new 
form*  Its  chief  use^  is  to  enclose  and  proted 
the  other  parts*  It  has  received  different  ap- 
pellations^  according  to  the  circumstances  with 
whicbi  it  is  attended,  such  as  perianihium^  m* 
volucrum^  &c.  &c.  The  calyx  always  withers 
when  the  firuit  is.  ripe;  sometimes  before  it  is 
so*    It  is  in  many  flowers  deciduous,  dropping 

off 
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off  the  instant  the  flower  begins  to  eipand.   The 

coroildj  foliation^  is  commonly  called  the  leaves 

of  the  flower.     The  corolla  is  the  termination 

of  tht  liber  J  or  inner  bark>   continued  .  to,  and 

accompanying  the  frudtification,  in  this  new 

form  of  painted  leaves^     Its  use  is  the  same  as 

that  of  the  calyx,  serving  as  an  inner  work  of 

defence  for  the  parts  it  encloses,  as  the  cilyx, 

which  is  usually  of  stronger  texture,   does  for 

an  outer  one^    The  leaves  of  which  the  corolla 

consists,  are  called  petals  y  by  which  appellation 

they  are  conveniently  distinguished  from   the 

green  leaves  of  the  pknts,  wilb  which  they  might 
otherwise  be  confounded^      The    corolla    is 

sometimes  monopetalous,  or  of  one  petal,  and 
sometimes  polypetalous,  or  of  many  petals.  The 
stamna^  threads,  are  commonly  called  the  chives. 
The  stamina  are  the  male  part  of  the  flower. 
Linnaeus  defines  them  as  an  organ  of  the  plant, 
designed  for  the  preparation  of  the  pollen. 
Bach  stamen  consists  of  two  parts,  the  filamen- 
tum,  filament  or  thread;  which  serves  to  ele- 
vate the  anthera  or  summit,  and  at  the  same 
time  connefts  it  with  the  flower;  and  the  an- 
thera, the  summit  itself,  whick  contains  within 
it  the  poUcn,  and  when  come  to  maturity,  dis- 
charges it.  Such  flowers  as  want  the  stamina, 
are  called  female ;  such  as  have  it,  but  want 
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the  female  part,  are  caUed  male;  such  as  have 
them  both,  hermaphrodites ;  and  such  as  have 
neither,  neuter.  Besides  these,  there  is  tlie 
class  polygamia,  which  either  on  the  same» 
or  on  different  roots,  bear  hermaphrodite  flow- 
ers; and  flowers  of  cither,  or  of  both  sexes. 
The  pistillum^  is  the  female  part  of  the  flower. 
It  is*  defined  an  organ  of  the  plant,  designed  for 
the  reception  of  the  pollen.  It  consists  of  three 
parts;  the  germen,  which  is  the  rudiment  of  the 
fruit  accompanying  the  flower,  but  not  yet 
arrived  at  maturity;  the  style,  which  is  the 
part  that  serves  to  elevate  tjbe  stigma  from  the 
germen ;  and  the  stigma,  which  is  the  summit 
of  the  pistillum,  and  covered  with  a  moisture 
f(M*  the  breaking  of  the  pollen,  which  is  dis- 
charged by  the  anthorse.  The  pericarpiuniy  seed 
vessel,  is  the  germen  grown  to  maturity.  It  is 
defined,  an  organ  of  the  plant  big  with  seeds, 
which  it  discharges  when  ripe.  It  is  distinguish- 
ed, according  to  the  circumstances  that  attend 
it,  such  as  capsula  or  capsule,  which  is  a  hol- 
low pericarpium ;  legumen,  a  pod ;  pomum, 
a  fleshy  pericarpium;  bacca,  a  berry,  &c.  The 
semina^  or  seeds,  according  to  Linnaeus,  are  a 
deciduous  part  of  the  vegetable ;  the  rudiment 
of  a  new  one,  quickened  for  vegetation  by  the 
sprinkling  of  the  pollen.    The  receptacle j  is  the 
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base  on  which  the  frudification  is  seated.  It 
conneds  the  other  six  parts  of  fruftification* 
The  four  first  of  these,  are  properly  parts  of  the 
flower ;  the  three  last,  parts  of  the  fruit.  Every 
v^etable  is  furnished  with  flowers  and  fruit  j 
there  being  no  species  in  which  these  are  want- 
ing. Flowers  have  from  one  to  twenty  hus*  ' 
bands,  and  hence  the  terms,  monandria,  dian* 
dria,  &c.  &c.  Some  have  even  more  stamina, 
and  hence  polyandria.^ 

On  the  number  and  the  respedive  position  of 
the  stamina,  and  th^r  pistils,  Linnseus  founded 
his  sexu^  system.  Much  the  greater  part  of 
plants,  indeed,  have  hermaphrodite  flowers; 
but  there  are  abundance  which  have  both  the 
male  and  female  flowers,  growing  from  the 
same  root,  such  are  maize,  or  Indian  corn ;  net- 
tles, box,  elm,  birch,  oak,  walnut,  beech,  hazel, 
hornbeam,  the  plane  tree,  pine,  fir,  cypress, 
cedar,  the  larch,  melons,  cucumbers,  gourds, 
and  several  others.  In  many  of  these,  however, 
though  the  farina  foecundans,  which  providence, 
on  account  of  its  being  liable  to  be  spoiled  by- 
rain,  or  dissipated  by  winds,  has  provided  in 
great  abundance,  is  conveyed  to  the  female  by 
means  of  the  atmosphere.  The  gardener,  in- 
deed, 
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deed^  can  convey  it  if  necessary  for  a  trial,  par^ 
ticularly  from  cucumbers  and  melons,  and  ex^ 
aiftly  in  the  same  manner  as  mentioned  by 
ThtophrastuS,  two  thousand  years  ago,  in  re- 
gard to  the  palm  tree*  He  has  nothing  to  do, 
but  to  colledt  the  male  flowers  when  fully  blown, 
and  presenting  them  to  the  female  ones,  give 
them  a  stroke  with  his  finger:  the  farina 
fecnndans  will  in  consequence  of  the  blow,  be 
scattered  into  the  parts  ready  to  receiw  it,  and 
the  impregnation  be  completed.  There  arc 
other  trees  again,  which  produce  those  neces- 
sary organs  upon  diiFcrent  roots.  -  In  the  num- 
ber of  these,  are  the  palm  tree,  hops,  the  willow 
tree,  misletoe,  spinach,  hemp,  poplar,  the  yew 
tree,  juniper,  &c. 

Internally  considered,  vegetables  offer  five 
kinds  of  vessels  or  organs,  i.  The  common 
vessels  destined  to  carry  up  the  sap,  are  placed 
in  the  centre,  in  which  it  first  mounts  up  per- 
pendicularly >  as  if  by  capillary  attraction.  2.  The 
proper  vessels  for  disseminating  the  juices: 
these  are  placed  immediately  under  the  bark, 
and  appear  to  be  excretory  canals.  3.  The 
pipes  of  the  leaves,  or  lungs,  which  circulate  the 
air  they  receive  from  the  atmosphere,    4.  The 
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duftSf  formed  like  small  bladders,  or  foUiculi, 
which  contain  the  marrow,  and  which  are 
placed  in  the  middle  of  the  trunk,  and  which, 
like  the  brain  and  spinal  marrow,  if  destroyed, 
all  further  power  of  vegetation  ceases.  And 
5»  The  vasculaf  tissue,  which  answers  to  the 
cellular  or  membranous  tissue  of  animals.* 
The  sap  of  plants  may  be  considered  as  a  most 
heterogeneous  substance,  consisting  of  water, 
t>il,  salts,  Sulphur,  resins,  gums,  and  juices  of  ^ 
thousand  different  combinations;  ^^faich  sap, 
when  the  leaves  begin  to  appear,  begins  likewise 
to  shew  itself  in  circulation,  increasing  with 
the  leaves,  and  circulating  strongly  while  the 
leaves  are  in  vigor,  but  declining,  and  at  last 
ceasing,  when  the  leaves  fade  and  fall  off.  This 
sap  is  considered  as  the  blood,  or  common 
fund  of  the  vegetable  system.  The  vessels 
have  been  styled,  lymphsedufts,  ladiferous, 
resiniferous,  -Stc.  These  vessels  are  the  prin- 
cipal viscera  of  plants,  and  Grew  says,  as  the 
viscera  of  animals  are  but  such  vessels  conglo- 
merated, so  the  vessels  of  a  plant  are  viscera 
drawn  out  at  full  length.  Bonnet  has  observed 
the  vegetable  sap  to  move  three  inches  in  an 
hour.  It  would  seem,  as  if  it  were  affefted  as 
quicksilv/er,  by  the  degrees  of  heat  and  cold. 

The 
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The  process  of  nature,  in  the  vegetation  of 
plants,  is  thus  explained.  The  egg,  or  seed  of 
the  plant,  being  excluded  out  of  the  ovary 
called  pod,  or  husk,  and  requiring  further  fos- 
tering and  brooding,  is  committed  to  the  earth ; 
who,  in  her  fertile  bosom,  nof  only  does  the 
office  of  incubation,  by  her  own  warm  vapours 
and  exhalation,  joined  with  the  heat  of  the  sun, 
but  by  degrees,  supplies  what  the  seed  requires 
for  its  further  growth;  as  aboimding  every 
where  with  canals  and  sinuses,  wherein  the  dew, 
exhalation,  and  rain  water,  impregnated  with 
fertile  salts,  glide  like  the  chyle  and  blood  in 
the  arteries,  &c.  of  animals.  This  moisture, 
meeting  with  a  new  deposited  seed,  is  perco- 
lated or  strained  through  the  pores  or  pipes  of 
the  outer  rind  or  husk,  corresponding  to  the 
secundines  of  foetuses,  on  the  inside  whereof 
lies  one  or  more,  commonly  two  thick  seminal 
leaves,  answering  to  the  placenta  in  women,  and 
the  cotyledons  in  brutes.  These  seed  leaves 
consist  of  a  gteat  number  of  vesiculs^  or  small 
bladders,  with  a  tube  correspondli^  to  the 
navel  string  in  animals.  Into  these  vesicuke  is 
received  the  moisture  of  the  earth,  strained 
through  the  rind  of  the  seed ;  which,  makes  a 
slight  fermentation,  with  its  own  immediate 
proper  juice.  This  fermented  liquor  is  conveyed 
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by  the  umbilical  vessel  to  the  trunk  of  the  little 
plant  y  and  to  the  germ  or  bud ;  upon  which 
a  vegetation  and  increase  of  parts  succeeds. 

Every  organized  part  of  a  plant  contains  in 
it  a  number  of  invisible  seminal  principles,  ca- 
pable of  producing  plants  like  that  to  which 
they  have  owed  their  origin.  The  graft  of  a 
tree,  which  from  only  one  single  bud,  produces 
§  tree  like  that  firom  which  it  iVas  taken, 
certainly  afts  upon  this  principle;  for  the 
whole  tree  is  quite  different  from  the  stock 
on  which  it  is  grafted,  which  serves  for'no  other 
purpose  than  merely  to  convey  to  it  a  proper 
nutritive  juice  for  the  developing  its  parts. 
Many  roots,  being  cut  into  slices,  will  each  pro- 
pagate its  species,  and  send  up  new  plants,  lite 
that  to  which  the  root  belonged.  The  vegeta- 
tive principle  is  differently  seated  in  different 
plants :  generally  speaking,  its  place  is  sup- 
posed to  be  ^xadlly  between  the  trunk  and  the 
root;  at  least,  this  appears  to  be  the  place  in 
most  of  the  seminiferous  tribe,  which,  if  cut 
down  near  that  place,  rarely  shoot  again.  In 
other  plants,  as  the  potatoe,  and  many  edible 
vegetables,  it  seems  to  reside  wholly  in  the 
roots,  which  if  cyt  into  ever  so  many  parts,  yet 
those  being  planted  in  the  ground,  soon  grow. 

In 
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In  Others,  as  in  the  willow  kinds,  it  seems  to  be 
difiused  all  over,  both  root,  trunk  and  branches  ^ 
insomuch,  that  if  cut  into  a  thousand  pieces, 
there  is  no  destroying  them  without  splitting  them 
in  the  middle,  and  scarcely  then.  Lastly,  in 
others,  as  the  cereus's,  ficus's,  &c.  it  is  seated 
in  the  body,  branches,  and  leaves,  any  of  which, 
being  put  into  the  ground,  strike  root  immedi- 
ately. Among  the  thick  and  fleshy  leaved 
plants,  as  the  opuntia,  and  other  of  the  succtf- 
lent  plants  of  India,  there  needs  no  more  to 
produce  a  new  plant,  than  to  cut  off  a  part  of 
a  leaf,  and  stick  it  into  the  earth,  where  it  will 
produce  a  new  plant,  in  a  very  short  space  of 
time* 

It  is  inconceivable  how  one  uniform,  ap- 
parently homogeneous  matter,  having  its  prin- 
ciples, ^or  original  parts,  of  the  same  substance, 
constitution,  magnitude,  figure,  and  gravity, 
should  constitute  bodies  so  unlike  in  all  those 
respeds,  ^  vegetables  of  different  kinds  are  5 
liay,  as  the  different  parts  of  the  same  vege- 
table :  that  one  should  carry  a  resinous,  ano« 
ther  a  milky,  one  a  yellow,  another  a  red  juice 
in  its  veins;  one  afford  a  fragrant,  another 
an  offensive  smell ;  one  be  sweet  to  the  taste, 
another  acid»  bitter,  acerb,  austere,  &c.  that 

one 
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one  should  be  nourishing,  another  poisonous; 
one  purgative,  another  astringent;  and  aU 
this  from  a  body  composed  of  water,  and  a  cer^ 
tain  peculiar  terrestrial  matter.  It  was  long  the 
opinion,  that  this  terrestrial  matter,  or  vegetable 
earth,  was  of  a  peculiar  nature,  specifically  dif- 
ferent from  every  other;  but  late  experiments 
have  shewn,  that  v^etables  contain  a  very 
small  proportiQn  of  earth  of  any  sort,  and  that 
far  the  greater  part  of  their  substance,  con-^ 
sists  of  water,  fixed  air,  inflammable  air  in  a 
concrete  state,  a  small  proportion  of  fixed  al- 
kali which  probably  is  neutralized  by  vegetable 
acids,  and  a  few  other  neutral  salts.  The  small 
quantity  of  earth  found  in  v^etables,  is  gene- 
rally, either  calcareous,  or  a  mixture  of  all  sorts 
of  earths,  and  sometimes  of  the  calces  of  iron 
and  manganese  in  various  proportions,  accord- 
ing to  the  species  of  vegetables.  Thirty  three 
pounds  of  oak  afibrd  only  three  drachms  of 
ashes.*  Sage  says,  vegetables  are  composed  of 
an  igneous  acid,  oil,  water,  an  absorbent  earth, 
iron,  and  a  small  proportion  of  gold. 

Homogeneity  is  not  to  be  found,  by  any 
known  investigation,  in  any  kind  of  body  what- 
ever ',  the  nicest  operations  can  never  produce 

an 
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an  ultimate  simple  body.     Those  which  have 
been  reckoned  such,  are  yet  divisible  into  others, 

which  ^re  themselves  compounded,  and  so  on 

• 

beyond  the  possibility  of  human  conception. 
After  every  part  of  a  plant  has  attraAed  its 
own  l^ndred  particles  out  of  the  water,  even 
the  sweet  flower  itself,  or  the  expressed  juice  of 
the  grape,  each  Will  be  found  compounded  of  very 
different  particles ;  and  so  will  the  most  simple 
fluids  in  animal  bodies.  Even  our  own  weak 
inquiries  can  shew  us  thus  much,  by  analyzing 
milk,  chyle,  or  any  other  secreted  juice  from 
the  general  mass :  and  who  can  say,  the  most 
refined  essential  oil,  or  spirit,  is  not  yet  com* 
pounded  of  other  parts  ?  The  grosser  operations 
of  nature,  only,  come  within  the  sphere  of  our 
limited  understandings ;  but  all  that  regards  ex« 
treme  minuteness,  in  every  respcdt  is  utterly 
beyond  that  sphere.  In  short,  we  must  at 
last  own,  that  the  different  particles  that  go 
to  constitute  the  most  simple  bodies  we  arc 
acquainted  with,  are  innumerable,  and  never 
to  be  comprehended  by  any  human  power  j 
whence  one  would  be  easily  influenced  lo  con- 
clude, that  every  sensible  part  of  the  creation 
is  composed  of  particles  of  a  surprizing  variety 
of  qualities,  which,  according  to  the  diflTercnt 
proportions  of  their  quantities  in  the  composi* 

tion 


LETTER    LIX.  353 

tion  of  each  body,  cause  the  apparent  differ- 
ence to  be  every  day  found  amongst  them* 
And  in  order  to  conceive  this  the  better,  we 
need  only  to  oist  our  eyes  on  the  surprizing 
variety  of  different  colours  that  are  to*be  com- 
posed out  of  four  or  five  only,  by  altering  their 
proportions  in  mixing  them ;  just  so  it  is  with 
regard  to  tastes,  smells,  and  every  other  quality 
whatsoever  in  bodies.* 

How  various  are  the  juices  of  the  same  tree 
or  plant !  Why  are  the  bark,  leaves,  and  woody 
parts  bitter,  sour,  insipid,  restringent,  whilst  the 
fruit  is  sweet,  grateful  and  refreshing  ?  Why  are 
the  leaves  of  trees  foetid,  or  void  of  any  smeU, 
whilst  the  flowers  yield  the  most  agreeable  and 
pleasing  odours?  And  in  a  word,  why  do  the 
several  fruits  and  flowers  of  the  earth  differ 
from*each  other  in  taste,  smell,  virtues  and  ap« 
pearance  ?  This  we  cannot  explain  any  more 
than  we  can  that  bounty  of  providence,  which 
renders  so  many  trees,  shrubs,  and  plants  fruit- 
ful, not  only  for  man,  but  for  every  other  ani- 
mated b'eing ;  and  which  places  those  of  a  soft 
texture,  and  which  would  be  crushed  by  a  fall, 
such  as  the  mulberry,  fig,  plumb,  peach,  apri- 
cot, nedtarine,  &c.  near  to  the  surface  of  the 
VOL.  III.  Z  earth; 
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earth ;  while  on  the  contrary,  it  places  those 
c^  hard  shells,  which  do  not  readily  break,  sudi 
as  the  cocoa-^nut,  the  chesnut,  the  walnut,  &c« 
at  a  considerable  height. 

The  motion  of  the  sap  in  plants,  is  a  fa£t 
which  none  of  the  writers  on  vegetable  statics 
have  doubted.  They  have  not,  however,  been 
uniform,  or  even  consistent  among  themselves, 
in  explaining  it.  The  bleeding  sap  begins  to 
flow  at  the  root,  ascends  slowly,  and  as  it  as- 
cends, the  tree  bleeds  successively  to  the  ut* 
most  extremities.  One  year  on  experiment, 
the  sap  required  43  days  to  ascend  twenty  feet 
in  the  trunk  of  a  birch,  that  is,  on  an  average, 
nearly  six  inches  each  day ;  another  year,  in  the 
same  tree,  the  sap  ascended  to  the  same  he^ht 
in  33  days,  or  about  nine  inches,  each  day.  In 
neither  pJF  these  experiments,  could  the  sap  be 
perceived  to  arise  either  by  the  pith  or  the 
bark;  the  whole  was  conveyed  by  the  wood, 
and  between  the  wood  and  the  bark.  It  appear* 
ed  also,  that  the  sap  moved  both  in  the  sub- 
stance of  the  lignean  circles,  and  in  the  veins 
by  which  they  are  separated,  and  in  both,  that 
it  was  in  an  ascen£ng  state.  With  a  few  ex- 
ceptions, the  ascent  of  the  sap  is  constantly 
promoted  by  heat,  and  retarded  and  even  stop- 
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pcd  by  cold.  The  sap,  before  the  leaves  of  the 
trees  appear,  continually  rises  5  what  course 
it  takes  after  that  period,  is  not  so  certain,* 
But  what  is  the  vegetable  earth  that  we  have 
spoken  of,  whence  this  sap  is  deduced  ?  Vegetable 
earth,  is  a  compound  of  clay,  of  quartz,  of  an 
absorbent  ej^rth,  of  a  volatile  alkali,  and  of  iron, 
to  which  it  owes  its  brownish  colour.  This 
eardi  is  produced  by  the  spontaneous  decom- 
position of  animals  and  vegetables.  All  earths, 
indeed,  do  not  contain  specifically  the  same 
constituent  parts ;  and  hence,  some  are  more,  and 
others  less  proper  for  vegetation.  This  earth  like- 
wise exhausts  itself,  unless  renovated  by  ma* 
nure.'f'  Thus,  as  vegetables  derive  more  sub- 
stance for  their  support  from  air  and  water 
,than  from\he  earjth,  so  when  they  decay,  they 
restore  more  to  the  earth  than  they  received 
from  it.  But  animals  restoring  less  to  the 
earth  than  they  deriVed  from  it,  and  men,  in 
particular,  consummg  vast  quantities  in  fuel 
and  other  purposes,  it  would  seem  to  follow, 
that  in  populous  countries,  the  stratum  of  ve- 
getable earth  must  be  constantly  on  the  de- 
cline, and  must,  at  length  become  like  the 
surface  of  Arabia  Petrea,  and  many  other  of 
the  first  mbaMted  parts  jpf  the   earth,  where 

Z  2  nothing 
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nothitig  at  present  is  to  be  found  but  salt  and 
sand,  the  fixed  salt  of  vegetables  and  animab 
always  staying  behind,  while  all  the  other  parts 
of  bodies  become  volatile,  and  fly  off.  * 

This,  however,  is  to  be  considered  in  a  more 
familiar  point  of  view.     The  soil,  once  proper 
for  the  produftion  of  some  sort  of  vegetable, 
does  not  always  continue  to  be  so,  but  in  pro- 
cess of  time,  loses  its  property;  and  this  sooner 
in  some  lands  than  in  others.  If  wheat,   for 
example,  be  sown  upon  land  proper  for  that 
grain,  the  first  crop  will  succeed  well,  and  per- 
haps  the  second  and  third,  as  long  as  the 
ground  is  in  heart,  as  the  farmers  call  it ;   but 
in  a  few  years  it  will  produce  no  more,  if  sown 
with  that  corn ;  some  other  grain  it  may,  as 
barley ;  and  after  this  has  been  sown  so  often 
that  the  land  can  bring  forth  no  more  of  it,  it 
may    afterwards  yield   some  good  oats,  and 
after  them,  perhaps  pease.  At  length  it  becomes 
barren ;  the  vegetative  matter,  with  which  it  at 
first  abounded,  being  reduced  by  the  succes- 
sive crops,  and  most  of  it  borne  off.  Each  sort 
of  grain  imbibes  that  peculiar  matter  which 
is  proper  for  its  own  nourishment.     It  may  be 
brought  to  bear  another  series  of  the  same  ve- 
getables ; 

♦  Buffon. 
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getables ;  but  not  until  it  be  supplied  with  a 
new  fund  of  matter,  of  the  like  sort  with  what 
it  first  contained,  either  by  leaving  the  ground 
fallow  for  some  time,  till  the  atmosphere  in  air 
and  rain  has  poured  a  fresh  stock  upon  it,  or  by 
manuring  it.  That  this  supply  is  of  the  like 
sort,  is  evident  from  the  several  manures  found 
best  for  vegetation ;  which  are  chiefly,  either 
parts  of  vegetables,  or  of  animals.  These,  when 
refunded  to  the  earth,  serve  for  the  formation 
of  other  like  bodies.  The  same  is  observable 
in  gardens,  where  the  trees,  shrubs  and  herbs, 
after  continuing  in  orie  station  till  they  have 
exhausted  the  greatest  part  of  the  matter  fit 
for  their  increase,  will  decay  and  degenerate, 
uilless  fresh  earth,  or  some  fit  manure  be  applied 
to  them.  It  is  true,  they  may  maintain  them- 
selves there  for  some  time,  by*  sending  forth 
roots  further  and  further  to  an  extent  around,  to 
fetch  in  more  provision  5  but  at  last  they  must 
have  a  fresh  supply,  or  they  themselves  must 
be  transplanted  to  some  place  "better  furnished 
with  matter  for  their  subsistence. 

The  upper  stratum  of  this  globe  is  mostly 
composed  of  vegetable  and  animal  matter,  and 
13  in  perpetual  fluduation.  All  the  animals 
and  vegetables,  which  have  existed  since  the 
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creation,  have  successfully  extrafted  from  this 
stratum  the  materials  from  which  their  bodies 
have  been  nourished  and  preserved;  these 
they  have  again  restored  at  their  dissolution, 
and  have  in  consequence  serve;d  for  new  bodies 
of  the  same  species.  Yet,  though  the  vegeta- 
tive principle  may  be  locally  exhausted,  it  yet 
does  not  follow,^  that  soil  likewise  becomes  ex- 
hausted. On  the  con<yrary,  the  soil  of  plains, 
from  the  various  substances  washed  down  from 
high  lands,  beconjes  considerably  augment- 
ed :  coins  have  been  dug  up  from  eighteen  feet 
below  the  surface,  which  hid  not  an  existence 
of  above  two  centuries.  Medals  have  been 
found  of  Julius  Caesar  under  trees  seventeen 
feet  below  the  surface.  Trees  have  been  found 
even  at  the  depth  of  fifty  feet.  Earthqiiakes, 
and  the  filtration  of  water,  by  loosening  the  con- 
sistency, have  likewise  made  secondary  moun- 
tains incline  and  tumble  down.* 

The  physiology  of  vegetables  may  be  briefly 
imagined  thus.  All  the  organs  of  vegetables  " 
are  destiijed  tg  the  execution  of  different  fimc- 
tions.,  .|.  A?i^«d  of  circulation.  2.  An  alter- 
ation, of  the  Quids,  or  a^  secretion.  3.  A  grow- 
iiig,  ^nd  Uqifolding  tfJerformed  by  nutrition. 
'  4.  An 
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4.  An  exhalation  of  different  fluids>  elaborated 
in  the  organs ;  and  the  inhalation  by  the  same 
oigans,  of  certain  properties  contained  in  the 
atmosphere.  5.  An  internal  adion  of  air>  and 
its  operation  in  the  vessels.  6.  A  motive 
principle  in  some  of  their  parts.  7.  A  kind  of 
sensibility,  which  makes  them  search  the  con-- 
taft  of  such  bodies  as  are  useful  to  them,  as  the 
light,  &c.  And  8.  a  generative  principle,  or  a 
power  of  propagating  their  species.  The  sap 
of  a  vegetable,  as  I  have  already  said,  is  des- 
tined to  the  same  purposes  as  the  blood  of  an 
animal. '  It.  abounds  in  the  spring  season,  as  is 
manifested  by  the  developement  of  the  leaves 
and  the  flowers.  It  mounts  from  the  root  to 
the  trunk  and  branches  ;  but  as  above  noticed, 
it  is  not  perfe<5Uy  understood,  whether  it  de- 
scends again.  It  is  elaborated  into  saccharine, 
mucih^inous,  oily  fluids,  which  come  from  the 
vegetable  in  organic  excretions,  and  from 
which  evacuations  it  apparently  derives  advan- 
tage. The  odour  of  vegetables  is  looked  upon 
as  an  inflammable  gaz  of  a  peculiar  nature. 
Many  exhale  vapours,  which  are.  mortal  to  the 
animals  exposed  to  them.  The  leaves  of  all,  ex- 
posed to  the  light  and  to  the  sun,  scatter  in  the 
atmosphere  an  invaluable  fluid,  a  dephlogisti- 
cated  air.      The  shade  deprives  them  of  that 
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property.  Vegetables  purify  the  sur  more 
than  they  injure  it.  The  lower  surface  of 
leaves  absorbs  the  humidity  occasioned  by  dew, 
as  proved  by  Bonnet.  The  whole  of  them  ab- 
sorb the  gaz  left  by  fires  and  respiration,  ac- 
cording to  Priestley.*  ^ 

The  absorbed  gaz  is  carried  through  all  the 
organs  by  vessels,  similar  ih  strudure  and 
usage  to  those  of  inseds  and  worms.  They 
appear  to  answer  the  same  purposes  as  the 
lungs  in  animal3.  They  have,  however,  been 
found  full  of  a  sappy  juice,  at  the  time  when 
the  sap  abounds,  which  puts  them  at  a  con- 
si^lerable  distance  from  the  organs  of  respira- 
tion, so  essential  and  so  uniform  in  animals. 
It  cannot  be  doubted,  but  that  there  are  some 
parts  of  vegetables,  which  have  motion.  Some 
have  it  so  strongly  as  to  be  discernible  by  the 
naked  eye ;  such  as  the  sensitive  plant,  &c. 
This,  however,  as  it  is  said  to  be  occasioned 
by  the  adion  of  a  stimulus,  belongs  to  what  is 
called  irritability  in  animals.  Bpt  those  who 
turn  their  faces  to  the  sun,  or  light,  so  as  to 
twist  themselves  quite  round,  as  the  beJysamm 
mwens  5  or  who  ensnare  inseds  in  their  leaves, 
and  then  closing,  crush  them  to  death,  as  the 

diotuea 
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dionaa  muscipula^  or  Venus's  fly-trap  ;  or  who, 
as  the  mallow,  present  their  leaves  in  the  morn- 
ing to  the  east,  at  noon  to  the  south,  and  at 
the  declension  of  the  sun  to  the  west,  prove 
something  more  than  irritabihty.  Thales  con- 
ceived water  to  be  the  first  principle  of  all 
natural  bodies ;  first,  because  natural  seed,  the 
principle  of  all  living  creatures,  is  humid; 
the  consequent  probabilit^f  being,  that  hu- 
midity is  also  the  principle  of  all  things:  se- 
condly, because  all  kinds  of  plants  are  nourish- 
ed by  moisture,  wanting  which,  they  wither 
and  decay :  thirdly,  because  fire,  even  the  sun 
itself  and  the  stars,  are  nourished  and  maintain- 
ed by  vapours  proceeding  from  water,  and  con  • 
sequently  the  whole  world  must  consist  of  the 
same.*  This  he  borrowed  firom  the  Phoeni- 
cians. The  chaos  from  which  all  things  were 
made,  according  to  Hesiod,  was  water. 

The  sexual  distinction  of  plants,  which  I 
have  already  mentioned,  is  only  an  ancient  idea 
modernly  revived.  Empedocles  agitated  the 
question,  whether  the  male  in  plants  was  found 
separate  from  the  female,  or  whether  they  were 
joined  in  certain  vegetables.  He  himself  con- 
cluded them  to  be  hermaphrodites.   Empedocles 
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vera  sexum  bis  admistum  esse  piUavit.  *'  Natuia- 
"  lits,"  says  Pliny,  "  not  only  admit  the  dif- 
**  ference  of  sexes  in  trees,  but  also  in  herbs  and 
every  species  of  plant.  But  the  instance  the 
most  remarkable  is  the  palm,  the  female  of 
*^  which  never  produces,  unless  she  is  fecundated 
"  by  the  dust  of  the  mak."*  It  does  not,  how- 
ever, appear  from  any  of  the  writings  of  the 
ancients,  that  their  Researches  into  the  process 
of  nature,  in  the  propagation  of  the  various 
species  of  vegetables^  went  iarth«r  than  their 
observations  on  this  very  palm  tree,  and  some 
sknilar  observations  on  the  fig  tree.  They  had, 
indeed,  from  what  they  saw  in  these  plants, 
formed  a  notion,  that  all  others  jwere  male 
and  female.^  But  here,  as  we  have  above  seen, 
they  erred,  for  the  greater  part  have  herma- 
phrodite flowers.  In  this  dark  state,  the  doc- 
trine of  the  sexes  of  vegetables  remained,  not 
only  through  long  ages  of  antiquity,  but  almost 
to  the  end  of  the  last  century.  The  honor 
of  having  first  suggested  .the  true  sexual  dis- 
tinftion  of  plants,  appears  to  be  due  to  our  own 
countryman.  Sir  Thomas  MlUingtm.  After  him 
came  various  others.  Linnaus  at  length  found- 
ed his  System  of  Botany ;  engmfting  his  own 
observations  on  their  enquiries  and  experiments. 

And 
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And  from  all,  it  has  generally  been  concluded 
that  the  birth  of  animals  is  not  more  evident* 
ly  the  consequence  of  an  intercoiKse  of  sexes, 
than  that  of  vegetables,*  One  remarkable  ex- 
periment,  on  the  palma  major  foliisJlabeUiformibus^ 
will  confirm  it.  A  tree  of  this  kind,  in  the 
garden  of  the  Royal  Academy  of  Berlin,  had 
flowered  and  borne  fruit  for  thirty  years,  but  the 
fruit  never  ripened ;  and  when  planted,,  did  not 
vegetate.  The  palm,  as  jou  know,  is  a  flai/ita 
dioecia^  or  one  in^which  the  male  and  female 
parts  of  generation  are  upon  different  plants'; 
and  which  is  in  contradistinction  to  mtmoedOf 
or  one  habitation,  where  the  male  and  female 
flowers  are  both  found  on  the  same  plant :  and 
Jo  tricecia,  where  they  are  found  on  three  dif- 
ferent plants.  Having  no  male  plants,  the 
flowers  of  this  female  were  never  impregnated 
by  the  farina  of  the  male.  At  length,  a  branch 
of  male  flowers  was  procured  from  a  male 
plant  in  the  garden  of  Leipsic,  twenty  German 
miles-distant  from  Berlin.  These  flowers  were 
suspended  over  the  female.  The  consequence 
was,  the  palm  tree  produced  an  hundred  perfe(ft- 
ly  ripe  fruity  from  which  sprang  up  vigorous 
young  trees;  and  on  the  experiment  being  i€« 
peated,  upwards  of  two  thousand.*^    The  three 
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principal  systems,  however,  respedling  the 
generation  of  animals,  have  been  transferred 
with  the  necessary  modifications  to  plants. 
Some  think  the  embryos  pre-exist  in  the  ovari- 
um 3  others,  that  they  are  transported  thither  in 
the  impregnating  farina;  and  others,  that  they 
arc  generated  in  the  ovarium  by  the  combination 
of  two  fecundating  principles,  the  one  furnish- 
ed by  the  pistil,  and  the  other  by  the  stamina. 
Should  we  be  conteij^t  with  first  appearances, 
we  might  perhaps  think  that  system  preferable, 
according  to  which,  the^mbryos  of  plants  are 
conveyed,  at  the  time  of  fecundation,  by  the 
powder  of  the  antbera  into  the  ovarium ;  for  the 
embryos  have  never  been  found  in  this  organ 
before  the  aspersion  of  the  powder.  They  al- 
ways make  their  appearance  after  the  pollen 
has  been  observed  Vipon  the  anthene.  Hence 
it  haj  been  inferred,  that  the  embryos  pre-exist 
in  the  pollen.  But  it  is  magical,  to  contend 
that  the  embryo  does  not  exist  in  the  ovarium 
before  fecundation,  because  it  is  not  visible  be- 
fore that  time :  we  are  not  to  argue  from  invi- 
sibility, non-existence.  In  the  impregnated  eggy 
the  best  microscope  will  not  bring  the  chicken 
into  view,  although  we  are  sure  it  is  there** 

Bonnet» 
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Bonnet,  in  treating  of  the  sexual  system, 
ivhich  he  had  warmly  espoused,  says  in  an  Ad- 
dress to  Spallanzani,   "  I  am  at  length  entirely 
**  convinced  by  your  experiments,  that  all  the 
**  great  naturalists  whom  I  have  looked  up  to, 
**  as  well  as  myself,  have  been  deceived.     Wc 
**  had  all  formed  a  hasty  decision,  and  drawn  a 
**  general  conclusion  from  particular  premises, 
**  We  had  deduced  the  necessity  of  the  poUen, 
"  in  fecundation,   from   experiments  made  on 
**  different  species  of  plants ;  whereas  we  ought 
*^  only  to  have  said,  it  seems  to  follow,  that  in 
"such    species,  the  influence  of  the   pollen 
**  appears  to    be  necessary    to  fecundation. " 
Spallanzani,  indeed,  to  ascertain  this  point,  had 
made  a  variety  of  experiments  on  the  gourd, 
all^  of  which  proved,   that  it  propagated  with- 
out being  impregnated  by   the  pollen.     It  is 
impossible,  says  he,  to  suspeft,  that  the  pow- 
der of  the  male  flowers,  growing  upon  the  same 
plant  with  the  female  flowers,  had  any  share  in 
producing  this  effeft,  because  I  destroyed  them 
long  before  it  was  ripe.     Nor  can  it  reasonably 
be  presumed,  that  any  pollen  was  carried  by 
the  air  to  the  spot,  from  places  at  a  distance. 
There  was  not  a  gourd  of  the  species  in  the 
neighbourhood.vWe  must,  therefore,  of  necessi- 
ty conclude,  that  neither  the  embryos  of  this 
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pknt»  nor  its  frudification^  depended  upon  the 
powder  of  the  stamina. 

Spallanzani  again  endeavoured  to-  prevent  the 
access  of  the  iixipjegnating  dust  into  the  ovana 
of  three  descwpt^ns  of  plants :  the  hermaphro- 
dite j  those  whfcn^  bear  separately  male  and  fe- 
male flowers  y  and  lastly,  those  which  produce 
both  male  and  female  together.  The  antherse 
of  the  first  were  cut  away  before  the  ripening 
of  the  pollen ;  in  the  second,  the  male  flowers 
were  extirpated,  and  the  female  of  the  third 
were  insulated.     In  the  hermaphrodite  plants^ 
it  appeared  that  the  privation  of  the  [>ollen  did 
not  prevent  the  appearance  of  the  embryo  in  the 
seed,  though  the  seeds  were  incapable  of  germi- 
nating :  in  some  plants,  the  absence  of  the  pollen 
neither  hindered  the  embryos  from  appearing, 
nor  the  seeds  from  being  produdive.  The  same 
observation  was  to  be  applied  to  several  plants 
with  female  individuals ;  but,  in  other  plants  of 
the  same  class,  the  want  of  pollen  rendered  the 
seed  sterile,  though  the  embryo  appeared  in 
them.     The  dired  and  immediate  consequence 
of  these  results  is»  says  Spallanzani,  is  obvious : 
for  if  the  embryo  appears  without  the  co-opcr* 
ation  of  the  pollen,   and  if  beside,  in  many 
cases,  the    seeds  grow,  it  is   clear  their  ex- 
istence can  have  no  dependence  on  the  pollen ; 
•  and 
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and  upon  those  occasionsj  on  which  the  seeds 
do  not  grow  for  want  of  it,  we  can  only  say, 
they  stand  in  need  of  the  condition  necessary 
for  their  future  evolution,  as  the  foetuses  of 
animals  do  not  thrive  for  want  of  seed,  al« 
though  they  exist  in  the  ovarium  of  the  fe«- 
male.  Another  consequence  is,  that  as  the  em* 
bryos  do  not  belong  to  the  pollen,  they  must 
necessarily  appertain  to  the  ovarium.  The  seeds 
pre-exist,  and  the  embryos  in  them,  long  be- 
fore the  opening  6i  the  flowers.* 

Halkr  was  the  first  philosopher  who  shewed 
that  in  birds,  the  foetus  exists  before  fecunda- 
tion. Spallanzani  extended  this  discovery  to 
different  species  of  amphibious  animals ;  and 
these  fads  led  him  to  believe  it  probable,  that  the 
same  pre-existence  took  place  in  all  animals. 
What  had  been  discovered  in  various  individuals 
of  the  animal  kingdom,  had  been  also  observed 
in  several  sorts  of  plants.  But  he  did  not 
venture  to  affirm,  that  the  embryo  in  all  cases^ 
existed  before  the  opening  of  the  blossom.  He 
only  obsierved,  that  till  the  contrary  should  be 
proved,  there  was  just  reason  to  continue  in  the 
belief,  that  pre-existence  was  universal.  If  we 
insped  the  ovaria  before  fecundation,  we  shall 
find  the  seeds  externally  solid :  they  continue 

*  Spallanzani. 


368  LETTER     LIX. 

in  this  state  for  some  time  after  fecundation. 
They  afterwards  become  hollow  within ;  in  the 
cavity  appears  a  small  hi|^9  not  distinguishable 
indeed  at  first,  but  aft^^ards  known  to  be  the 
embryo,  or  the  plantule  with  the  lobes.  The 
embiyo  sometimes  seems  detached  from  the 
seeds,  and  floating  in  a  liquid;  and  some- 
times attached  by  one  or  more  connefting 
threads.  Is  not  this  very  analogous  to  the  ani- 
mal ovum  before  and  after  impregnation  ?  The 
shell  of  the  e^  and  the  case  of  the  seed,  appear 
evidently  for  the  same  purpose.*  The  germ  in 
each  becomes  visible  only  after  impregnation. 

That  nature  should  require  the  influence  of 
pollen  in  order  to  multiply  one  species,  while  it 
is  not  necessary  to  others,  is  perfedly  conform- 
able to  what  we  every  day  observe  in  animals. 
Numberless  animals  are  incapable  of  multiply- 
ing without  the  concurrence  of  both  sexes,  or 
at  least  without  the  intervention  of  that  fluid 
upon  which  the  species  depends.  But  a  vast 
number,  on  the  contrary,  propagate  without 
such  means ;  for  instance,  the  polypi,  which 
we  have  fully  considered  already,  and  the  ani- 
malculse  of  infusions.  Some  also  are  internally, 
and  some  externally  fecundated.  But  the 
plant  Mercury,  puts  the  necessity  of  pollen 
>n    some    instances,  in    so  *  clear  a  point  of 

view. 
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view,  that  no  other  in  reality,  is  necessary-  to 
be  adduced.  The  female  of  this  plant,  when 
it  is  placed  at  even  MM^  great  distance  from 
the  male,  still  remainsoarren,  because  the  fe* 
cundating  atmosphere  of  the  latter  is  not  far 
enough  disseminated,  from  the  small  quantity 
^  of  pollen  with  which  it  naturally  is  furnished. 
If  the  male  be  brought  near  the  female,  she 
will  bear  some  produftive  seed ;  but,  if  the 
male  be  placed  almost  in  <:onta<5t  with  tl\e 
female,  the  greatest  part  of  the  seed  will  adhere, 
ripen  and  germinate.  Should  the  male  be 
again  removed,  the  female  returns  to  her  former 
sterility.  The  turpentine  tree  also  seems  to 
be  affeded  in  a  similar  manner. 

Moreover,  as  there  is  a  great  diversity,  but  a 
regular  succession  in  the  times  in  which  ani* 

« 

mals  of  different  species  are  stimulated  to  the 
propagation  of  their  respeftive  kinds,  an  or- 
der equally  determined  is  observable  in  the 
times  of  accomplishing  the  sponsalia  of  plants. 
The  periods  o^  incubation  in  oviparous,  and  of 
gestation  in  viviparous  animals,  are  not  more  var 
rious  in  different  species,  nor  probably  more  de- 
finite in  the  same,  than  the  periods  requisite  for 
the  germination  and  maturation  of  different 
seeds.  By  the  influence  of  heat  and  cold, 
VOL.  III.  A  a  abundance 
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abundance  and  scarcity  of  nourishment,  the  sea* 
tons  of  pipps^ating  may  be  somewhat  accelera- 
ted»  or  retarded,  in  animals  as  well  as  in  v^etsi- 
bles.      The  effefts  of  a  cold  ungenial  spring 
are  as  remarkable  in  the  retardation  of  the  pro* 
creative  intercourse  of  birds  and  beasts,  as  in 
the  stoppage  of  the  leating  of  trees,  or  the 
flowering  of  shrubs.     In  a  word,   there  are 
so  many  circumstances  in  which  the  anatomy 
and  physiology  of  some  plants  agree  with  those 
€£  some  animals,  that  few  1  believe,  can  be 
mentioned    in  which   they   disagree.*     And 
here,  indeed,  we  should  particularly  remark  the 
striking  difference,  which  has  in  this  instance 
been  established,  between  the  vegetable  and  the 
mineral  kingdom.     This  last,  we  can  consider 
in  no  other  light  than  as  a  mass  deprived  of  or* 
gantzation,  and  almost  in  an  elementary  state; 
receiving  no  modifications  or  changes  but  by 
the  impression  of  external  objeds ;  capable  of 
entering  into  combinations,   of  changing  its 
nature,  and  of  reappearing,  or  being  reproduced 
with  its  original  properties,  at  the  pleasure  of 
the  animal  man.     The  other  kingdom,  on  the 
contrary,  being  endued  with .  a  particular  life, 
which  incessantly  modifies  the  impression  of 
external  objefts,  decomposing  them  and  chang- 
ing 

*  Bishop  Watson. 
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iDg  their  nature,  ejdiibits  to  us  a  series  of  func-^ 
tions  regular  throughout,  and  ahnost  all  of 
them  inexplicable :  and  when  man  has  succeed-^ 
ed  in  depriving  these  bodies  of  their  organiza* 
tion,  and  separating  their  principles,  he  finds  it 
beyond  his  power  to  reproduce  them  by  any 
reunion  of  the   same  principles. 

From  this  mysterious  principle  of  propaga>- 
tion,  what  variously  scattered  families  of  the 
v^table  world  are  kqpt  in  existence !  To  num- 
ber them  would  be  impradicable.  Many  tho\i« 
sands  are  already  known;  and  yet  very  consider^ 
able  portions  of  the  earth  are  yet  unexplored. 
J'rom  these,  in  the  progress  of  time,  what  bo* 
tanic  riches  may  not  be  expected !  Millions 
probably  will  not  bound  the  catalogue.  Every 
corner  hath  a  plant  peculiar  to  itself^  at  least 
a  plant,  which  in  its  immediate  fostering  bosom, 
will  arrive  at  its  greatest  perfection.  There 
are  islands  in  the  South  Seas,  which  have  a  ve- 
getation peculiar  to  themselves ;  and  which  has 
nothing  in  common,  either  with  the  other  islands, 
or  with  places  in  Africa  and  America  situated 
in  the  same  meridian  of  latitude;  a  sort  of 
antediluvian  generation. 
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The  earth  thus  alone,  is  above  all  the  elements^ 
every  where  found  the  benefa&or  of  man.  The 
body  of  waters  deluge  him  with  rain,  oppress 
him  with  hail  and  with  snow,  and  drown  him 
with  inundations.  The  air  rushes  in  storms, 
prepares  the  tempest,  or  lights  up  the  fire  of  the 
volcano.  But  the  earth,  gentle  and  indulgent, 
and  ever  subservient  to  his  wants,  spreads  his 
walks  with  flowers,  and  his  table  with  plenty, 
and  returns  with  interest,  every  good  commit* 
ted  to  her  care.  Though  she  produces  the  poison, 
she  still  supplies  the  cure  i  though  constantly 
teized  more  for  the  luxuries  than  for  the  ne« 
cessaries  of  man,  she  still  continues  her  kind 
indulgence ;  and  when  life  is  over,  she  piously 
covers  his  remains  in  her  bosom.* 

Man,  in  order  to  live  with  pleasure  and  con- 
tentment, feels  the  occasional  want  of  a  vast 
variety  of  accommodation.  The  Almighty,  it 
is  true,  might  have  placed  all  his  necessary  de- 
mands on  the  surface  of  the  earth,  to  be  ready 
at  his  hand  upon  all  occasions ;  but  then  the  mul* 
tiplicity  of  them  would  have  covered  the  whole 
earth  :  whereas,  in  their  present  situation,  they 
are  no  incumbrance.  Metals^  fossils,  and  an 
infinite  variety  of  other  materials,  which  are 

not 
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not  only  of  daily  service  to  ourselves,  but  were 
intended  by  providence  as  a  treasure,  never  to 
be  exhausted,  are  carefully  lodged  under  our 
feet,  where  we  may  infallibly  find  them  upon 
emergencies.  They  do  not  lie  buried  at  the 
centre  of  the  earth,  nor  so  deep  in  its  entrails 
as  to  be  inaccessible ;  yet  they  are  planted  at  a 
convenient  distance  from  its  surface,  that  the 
soil  may  produce  its  proper  fruits  in  their  due 
season,  without  interruption.  And  thus  the 
same  spot  of  ground  produces  for  our  service, 
a  double  kind  of  harvest.* 

The  nutritive  juices  produced  by  the  mu- 
tual concurrence  of  the  air,  water,  and  the 
earth,  the  natural  matrix  of  the  vegetable 
kingdom,  are  clearly  ascertained  to  be  an  he- 
terogeneous fluid,  composed  of  all  the  species  of 
juices  which  are  found  in  every  part  of  every 
tree  and  plant  indiscriminately ;  and  this  must 
be  looked  upon  as  the  general  repository  of 
provision,  for  all  those  vegetables  which  are 
nourished  by  them,  in  whatsoever  climate  they 
grow.  Further,  we  must  look  upon  the  seed 
or  ovum,  to  have  treasured  up  in  it,  originally, 
a  sufficient  quantity  of  every  one  of  the  parti- 
cular juices  of  its  parent,  each  in  its  own  pecu* 

A  a  3  liar 
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liar  vessel,  proportioned  to  the  capacity  of  its  re-? 
ceptade,  whether  it  be  a  primary  or  a  secondary 
organization  of  trf  e  or  plant ;  or  in  other  words, 
whether  it  be  the  seed  or  bud.     Hence  the 
case  with  which  the  pine  apple  now  is  propagated. 
The  particular  juices  of  this  fruit  are  in  the 
soil  which  is  made  for  it,  and  in  the  heat  which 
is  produced.  All  other  exotics  might  in  the  same 
nunner  be  cultivated,  if  the  due  degree  of  heat 
necessary  for  them  could  be  continually  ascertain- 
ed, which  from  our  situation  and  distance  from 
the  sun,  is  naturally  impossible.  The  saccharine, 
'      spicy,  and  all  other  juices,  are  in  the  general  re- 
pository of  every  soil  whatever ;  and  if  they  are 
not  in  such  masses  and  quantities  in  some,  as  in 
their  peculiar  native  plants,  yet  they  every  where 
abound  in  othei*s,  as  component  parts  of  their 
juices.     What  but  saccharine  juices,  ^ves  the 
mellow  sweetness  to  the  ripe  apple,  the  cherry, 
the  pear,  the  plumb,  &c.   although  varied  in 
taste,    by   the    different  admixture  of  other 
peculiar    component  juices   of  these    several 
fruits  ?    What  but  the  spicy  juices,  gives  ^e 
warm  pungency  to  our  different  aromatic  and 
cephalic  plants  ?  The  capsicum  thrives  here,  and 
produces  very  large  j)ods  j  and  so  do  variety  of 
pther  plants,  which  are  native  of  other  climates.1^ 

The 
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The  saccharine  principle,  or  sugar,  resides  ia 
almost  all  bodies  we  are  acquainted  with.  It  is  a 
^ibstance  sui  generis  in  appearance ;  but  in  a 
chymical  resolution,  is  found  complex,  and 
mixed  with  a  variety  of  matter*  It  partakes  of 
the  nature  of  saline  bodies,  as  is  evident  from 
its  crystalizations.  This  salt  is  most  probably 
an  acid,  and  that  which  gives  it  its  a&ivity. 
An  oily  substance  likewise  enters  into  its  com- 
position, which  gives  it  its  xmduous  and  sapo- 
naceous quality.  Thus  an  Ucid,  an  inaftive 
earth,  antl  an  oil,  constitute  the  basis  of  sugar* 
The  juices  of  almost  all  plants,  that  contribute 
to  their  nourishment,  are  of  this  nature.  It  is 
even  one  of  the  principal  qualities  that  enters 
into  our  own  food.  It  is  a  grand  promoter  of 
fermentation.*  Sugar,  says  Bergman,  being 
justly  considered  as  an  essential  salt,  it  will  rea- 
dily be  granted  that  it  contains  an  acid  -,  this  acid 
may  be  separated  and  exhibited  in  a  chrystaline 
form.  The  acid  of  sugar,  also,  occurs  in  the 
animal  kingdom,  for  together  with  a  gluten,  it 
constitutes  the  urinary  calculi.  The  saccharine 
acid  attrafts  lime  with  such  force,  that  it  separ? 
ates  rt  from  every  thing  else,  and  can  only  be 
decomposed  by  fire.  Hei^ice  lime  is  used  in  the 
f  efining  of  si^ar.    Nothing  attra&s  the  superr 

A  a  4  abundant 
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abundant  acid  of  the  juice  of  the  cane,  so  pow- 
erfully ;  and  when  united  with  it,  it  is  insoluble, 
and  either  falls  to  the  bottom,  or  floats  in  scum. 
The  Abbe  FmUana  obtained  an  acid  perfedly  like 
that  of  sugar,  and  saccharine  substances,  from 
all  gums  and  resins.     Few  vegetables,  indeed, 
but  exhibit  some  acid  more  or  less  developed. 
We  see,  for  example,  all  fruits,  insipid  at  first, 
become  insensibly  acid ;  and  finish  by  losing 
that  taste,  and  becoming  saccharine.     Physi* 
cians,  it  is  true,  have  asserted  that  the  use  of 
sugar  was  hurtful,  on  account  of  the  lime  used 
in  refining  it.     But  this  is  erroneous.     Not  a 
'particle   of  lime   remains  in   the  sugar.     Sir 
John  Pringle,  on  the  contrary,  supposed,  and 
with  great  probability,  that  the  frequent  use  of 
sugar,  and  fresh  vegetabies,^  abounding  as  they 
do  with  fixed  air,  which  at  this  time  make  up 
a  considerable  part  of  the  diet  of  l^uropean  na- 
tions, prevents  those  putrid  diseases  and  plagues 
which  were  formerly  so  frequent.  Sugar  in  fad, 
says  an  able  physician,  is  an   excellent  food ; 
and  it  is  merely  an  old  prejudice  to  suppose  it 
produces  worms  in  the  bowels  of  children.* 

Most  vegetables  which  contain  sugar,  go 
through  three  fermentations.     First,  they  give 

a  wine. 
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a  Wine ;  secondly,  a  vinegar ;  thirdly,  losing 
their  acidity,  they  change,  rot,  part  with  their 
volatile  properties,  and  finish,  by  being  nothing 
but  a  dry,  insipid,  earthy  substance.      There 
are  some,  indeed,  which  only  go  through  the 
two  last.     After  a  knowledge  of  vegetables^ 
therefore,  it  is  of  consequence  to  be  acquainted 
with  the  alteration  they  go  through  from  this 
process  of  fermentation.    Fermentation  is  a 
$pontaneous  movement,  which  totally  changes 
the  properties  of  an  animal  or  a  vegetable.  Some 
circumstances  are  essential  to  all  fermentation. 
A  certain  degree  of  fluidity;  for  dry  substances 
undergo  no  fermentation :  a  heat,  more  or  less 
strong;   for  cold  stops  fermentation  entirely  5 
the  contadt  of  air;  for  in  a  vacuum,  bodies  re- 
main in  preservation.  The  natural  juices  of  vege- 
tables that  have  never  been  inspissated,  as  that 
of  grapes,  and  other  fruits,  when  fully  ripened, 
usually  ferment  as  soon  as  they  are  expressed, 
without  any  external  assistance.  But  as  a  certain 
degree  of  inspissation  prevents  all  fendency  to 
fermentation  in    vegetable  juices,    otherwise 
strongly  disposed  to  ferment ;  so  long  a  con- 
tinuance or  increase  of  the  inspissating  heat, 
especially  if  it    adts  immediately  through  a 
metalline  or  solid  body,  upon  the  juice,  will 
destroy  its  fermenting  property ;  and  this  the 
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piorf  eiFe&ualiyt  V  the  heat  employed  ap* 
proaches  to  that  of  scorching,  or  the  degree 
Capable  of  giving  an  empyreuma.  There  is 
poe  certain  degree  of  heat,  the  least  increase  of 
which  proves  detrimental  or  destructive  to  fer- 
mentation ;  as  there  is  another,  which  wonder* 
fully  encourages  and  promotes  it.  A  fervid 
heat  is  the  banc  of  all  vinous  fermentation  ;  as 
a  tepid  one,  or  lather  an  imperceptible  warmth^ 
is  its  best  jnromoter. 

Beside  the  essential  salts,  such  as  si^ar,  &Cr 
which  are  extraded  j&om  vegetables^  there  are 
varioiis  other  juices.  They  abound  with  aU 
sorts  of  gums  and  mucilages*  Not  to  say  any 
thing  of  the  metals,  gold,  iron,  and  manganese; 
although  you  would  not  be  displeased  to  see  iron 
extraAed  from  an  oak,  or  gold  from  a  vine. 
Oils  also  are  universal.  These  oils  are  the  fat> 
unftuous  juices,  either  fluid  or  solid  ^  indissor 
luble  in  water;  combustiblei  and  volatile  in 
different  degrees.  They  are  never  formed  but 
by  organic  bodies',  and  therefore^  all  the  subr 
stances,  which  present  an  oleagenous  jninciple 
in  the  mineral  kingdom,  owe  their  origin  to 
animal  or  v^etable  beings.  Plants  which 
have  no  odour,  never  afford  an  atom  of  oil. 
Oils  are  supposed  by  Boerhaave  and  Macquer^ 
>     -  to 
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to  be  in  genenU  composed  of  an  In&(mmable 
substance,  and  ^  s$dine  substance,  !l^^ins 
and  balms,  ^Fe  concreted  oils ;  such  as  conunoa 
resin,  benjamin,  assa-foetida,  myrrh,  &c.^  la 
r^ard  to  amber,  the  doubts  which  had  arisen 
about  it,  seem  now  to  have  vanished.  It  is 
nothing  more  than  the  juice  of  a  tree,  inspissa^ 
ted  by  evaporation  into  a  concrete  form*  This 
tree,  at  this  day  grows  in  Guyanaf  and  is  called 
0tma.  M.  Aublet,  who  wrote  the  History  c^ 
Guyana,  distributed  some  specimens  of  this 
gum  resin,  which  he  had  collefted  on  the  spot 
iBrom  the  cuma  tree.  Beside  this  authority^ 
RumpbiuSy  quoted  by  Bergman,  long  since  men- 
tioned a  tree,  called  nanariumy  whose  inspissated 
juice  resembled  amber.-f  And  even  to  go  b^ond 
him,  CassiodoritLSy  in  treating  of  the  Baltic,  de« 
scribes  the  amber  for  which  those  shores  had 
long  been  famous,  and  calls  it  the  gum  of  a 
free,  hardened  by  the  sun,  and  purified  and 
wafted  by  the  waters.  J  The  point  is  dear, 
therefore,  at  present,  that  the  origin  of  this 
phlogistic  substance  is  in  the  vegetable  king- 
dom, although  it  may  be  often  found,  and  re- 
puted, as  a  product  of  the  fossil  kind.  Beside 
these,  there  is  Hcatfecvla  of  vegetables,  which  ap- 
pears only  to  be  a  slight  alteration  of  mucilage. 

For 
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For  instance,  a  fecula,  which  is  appropriated 
l>y  us  to  domestic  uses,  is  extraded  from  the 
pith  of  several  farinaceous  palms,  and  is  known 
by  the  name  of  sago.  M.  Parmentier  has 
proposed  to  make  sago  out  of  potatoes ;  in 
consequence  of  his  idea,  that  all  fecula  are  ab<- 
solutely  identical,  and  that  this  principle  is  one 
and  the  same  in  nature.  The  fecula.  of  saloop, 
pulverized,  and  combined  with  water,  forms  a 
very  nourishing  jelly .  In  short,  M.  Parmentier 
is  decisively  of  opinion,  that  fecula  is  truly  the 
most  suitable  nourishment  for  man :  but  whe- 
ther this  be  the  case  or  not,*  Lord  Dundonald 
has  incontestably  made  a  bread  from  the  pota- 
toe,  which  he  represents  as  extremely  nxitritive, 
cheap,  and  agreeable  to  the  palate ;  and  so  far 
at  least,  strongly  corroborates  some  part  of  the 
benevolent,  though  perhaps  enthusiastic  reason- 
ing of  M.  Parmentier. 

We  have  already  examined  with  attention, 
the  nature  of  coal  and  of  bitumens,  and  we  have 
ascribed  to  them  the  like  organic  origin.  But, 
there  is  a  substance,  which  we  have  daily  in 
familiar  use,  which  is  still  more  singular  in  its 
nature.  Vegetable  cbarcoaL  All  vegetables  af- 
ford charcoal ;  wood  more  than  herbs ;  gums 
more  than  resins  ^  and  resins  more  than  fluid 
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oils.  There  are,  however,  considerable  differ- 
ences in  the  coals  of  different  vegetables,  in 
regard  to  their  habitude  to  fire :  the  very  light 
coals  of  linen,  cotton,  some  fungi,  &c  readily 
catch  fire  from  a  spark,  and  soon  burn  out ; 
the  more  dense  ones  of  woods  and  roots,  are 
^et  on  fire  with  more  difficulty,  and  burn  more 
slowly :  the  coals  of  the  blackberry  bearing 
xilder,  of  the  hazel,  the  willow,  and  the  lime 
tree,  are  said  to  answer  best  for  the  making  of 
gun-powder :  for  the  redudtion  of  metallic 
calces,  those  of  the  heavier  woods,  as  the  oak, 
and  the  beech,  are. preferable,  these  seeming  to 
contain  a  larger  proportion  of  the  inflammable 
principle,  and  perhaps  in  a  more  fixed  state. 
Considered  as  common  fuel,  those  of  the  heavy 
woods  give  the  greatest  heat,  and  require,  the 
most  plentiful,  supply  of  air  to  keep  them  burn- 
ing. Charcoal,  after  its  transmutation,  by  the 
fire  and  air,  bears,  indeed,  the  form  of  its  vege* 
table  state,  but  is  no  longer  possessed  of  its 
vegetable  properties  j  it  is  found  to  be  com- 
posed of  a  combustible  matter,  a  saline  sub« 
stance,  an  earth  and  a  little  water :  ninety 
nine  parts  in  the  hundred  are  inflammable.* 
When  it  is  biu-nt,  there  remains  a  grey,  white, 
or  blackish  matter,  according  to  the  nature  of 
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the  charcoal,  which  is  a  compound  of  earthy 
and  saline  substances,  sometimes  mixed  with 
iron.  The  saline  substance,  extraAed  thus 
from  charcoal,  is  called  fixed  salt,  as  the  pot- 
ash, kaU^  or  the  ashes  of  which  glass  is  made*  * 

Charcoal,  in  reality,  seems  to  be  an  indes* 
trudable  substance,  except  it  be  burnt  in  the 
open  air,  or  its  phlc^iston  be  made  to  pass  into 
other  substances  ready  to  receive  it.  Neither 
'  acids,  alkalis,  air,  water,  or  any  other  menstruaj 
have  any  power  upon  it.  But  the  air  which 
it  emits  is  more  destrudtive ;  and  this  perhaps, 
not  only  from  its  being  inhaled,  but  from  its 
being  absorbed  by  the  pores  of  the  system* 
Some  parts  of  the  substance  of  air,  says  Boyle, 
do  not  only  afTeif):  human  bodies,  or  at  least 
many  individuals  among  them,  as  they  are 
taken  in  by  respiration,  but  as  they  outwardly 
touch  the  skin;  and  the  skin  being  friU  of 
pores,  those  corpuscles  that  get  in  at  them^ 
may  have  their  operation,  even  upon  the  most 
inward  parts  of  the  body.  There  has  been  a 
very  extraordinary  circumstance,  however,  late- 
ly discovered  in  regard  to  this  inflammable  air« 
Though  long  known  to  be  improper  for  sus- 
taining the  life  of  animals,  it  yet  was  not  known 
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to  have  tlie  property  of  destroying  and  dissolv* 
ing  the  animal  texture.  M.  Charles,  having 
put  frogs  into  a  fl^on  filled  with  inflammable 
air,  they  died  in  a  very  short  time,  and  about 
three  weeks  after,  he  found  them  reduced  to  a 
reddish  grey  fluid :  their  cartilaginous  parts 
were  all  destroyed  likewise;  for  their  bones 
were  all  separated  from  each  other.  Sage  re*- 
peated  this  experiment  on  a  single  frog.  It 
swelled  and  died,  and  a  bloody  liquor  issued 
from  it^  whose  quantity  augmented  every  day. 
Charles  observed  that  frogs  put  into  a  flagon 
filled  with  nitrous  air,  mephitic  air,  and  de« 
phlogisticated  air,  died  in  them,  but  neverthe- 
kss  preserved  their  form,  and  were  not  reduced 
to  a  fluid.*'  May  not  this  dissolution  of  or- 
ganized bodies,  by  the  operation  of  inflammable 
air,  lead  observers  to  discover  the  occasion  an4 
principle  of  these  diseases,  which  are  incident 
to  the  inhabitants  of  marshy  countries  in  warm 
climates  ?  And  may  it  not  lead  them  to  discoun- 
tenance that  pernicious  custom,  so  universal 
in  some  parts  abroad,  particularly  in  Italy,  of 
both  men,  women,  and  children,  constantly 
warming  themselves,  and  inhaling  the  mortal 
air  of  charcoal,  from  their  brasiers  ?  Nothing  is 

more 
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more  common  in  those  countries  than  apoplexy : 
whence  originates  such  fatality  ? 

It  is  a  vulgar  error  to  believe,  that  any  kind  of 
fire  is  beneficial,  or  can  possibly  purify  air,  by 
destroying  the  noxious  particles  mixed  with  it. 
Fires  are  indeed  of  use,  becaiise  they  promote 
the  circulation  of  the  air,  and  dry  the  dampness 
of  rooms  and  furniture ;  so  that  it  is  not  the  in* 
fe£ted  air  that  is  purified,  but,  it  is  new,  fresh» 
and  wholesome  air,  that  by  the  a<5tion  of  the 
fire,  has  taken  the  place  of  the  infedted  air ; 
which  infeded  air,  being  rarefied  by  the  heat, 
has  left  the  room.  Fire  and  combustion,  so 
far  from  purifying,  adually  contaminate  a 
prodigious  quantity  of  air.  A  constant  ventila* 
tion  is  the  only  way  of  purifying  an  apartment; 
for  caieris  paribus^  the  air  of  a  place  is  more  or 
less  pure,  according  as  it  is  more  or  less  ventila- 
ted. I  have  already  noticed  to  you,  how  air  is 
vitiated ;  how  putrescent  vegetables,  as  well  as 
putrescent  animals,  injure  it.  Fresh  meat,  even 
without  the  least  sign  of  putridity,  phlogisti- 
cates  common  air  considerably,  and  in  a  short 
time.  Fresh  paint,  made  of  white  lead  and  oil, 
is  highly  offensive  and  hurtful ;  but  nothing  is 
so  deleterious  as  charcoal. 
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It  is  said  of  the  human  species,  that  many  of 
the  discharges,  especially  from  the  surface  of  ' 
the  body,  and  from  the  lungs,  are  even  in  the 
most  healthy  persons,  in  a  state  not  very  remote 
from  putrefeftion;  but,  in  persons  labouring 
under  disease,  they  are  of  a  still  more  noxious 
nature.  Hence  persons  in  health,  are  often 
injured  by  sleeping  in  the  same  beds  with  in- 
valids; and  hence  it  is  peculiarly  necessary  to 
have  the  apartments  of  the  sick  well  aired  and 
ventilated;  and  their  apparel,  especially  their 
linen,  frequently  changed.  If  this,  then,  be 
pernicious,  what  must  be  the  poisonous,  inse- 
parable companion  charcoal?  And  here  let 
me  beg  of  you  to  bear  in  memory,  what  I  lately 
had  occasion  to  mention  to  you,  that  strong  as 
the  prejudices  against  fossil  coal  fires  may  be 
upon  the  continent,  they  yet  are  less  hurtful 
than  even  the  fumes  are,  which  arise  from  burn- 
ing wood.  Charcoal,  indeed,  is  deadly  poison- 
ous ;  but,  fires  being  necessary,  good  coal,  on 
trial  and  experiment,  is  found  ta  give  less 
tainted  effluvia,  and  to  be  more  innoxious  than 
common  wood.*  But,  to  return  to  our  sub- 
je6t.  Vegetables  are  divided  into  seven  fami- 
lies, or  tribes,  i.  Fufigi,  mushrooms,  a.  j4I- 
g^ey  flags;   whose  root,  leafi  and  stem,  are  all 
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one.  3.  Musciy  Inosses;  whose  anthcrse  hav^ 
no  filaments,  and  are  placed  at  a  distance  from 
the  female  flower,  and  whose  seeds  want  their 
proper  tunic,  cotyledon,  or  placenta.  4.  Filices, 
ferns  i  whose  fruftification  is  on  the  back  of 
the  leaves.  5^  Gramma,  grasses;  as  also  the 
various  sorts  of  corn,  that  have  simple  leaves, 
a  jointed  stem,  a  glumose  calyx,  and  a  single 
seed.  6.  Palma,  palms;  which  have  simple 
stems  that  are  frondose  at  the  summit,  or  a 
species  of  trunk,  composed  of  a  branch  and  a 
leaf  blended  together.  7.  Plants,  which  in- 
clude all  that  do  not  enter  into  any  of  the  other 
divisions ;  and  these  are  herbaceous,  when  they 
die  down  to  the  root  every  year,  for  in  the  pe- 
rennial kinds,  the  buds  are  all  produced  on  the 
root  below  the  surface  of  the  ground.  Shrubs, 
when  their  stems  come  up  without  buds.  Trees, 
when  their  stems  come  up  with  buds,* 

Vegetation  seems  to  be  one  of  the  first,  and 
immediate  properties  of  nature;  though  vegeta- 
tion itself  is  evidently  referable  to  a  higher  de- 
sign. Upon  this  account,  few  parts  of  the 
surface  of  the  earth  are  vacant  and  unemployed. 
Plants  are  as  various  as  the  soil,  the  air,  and  the 
situation  of  the  different  places  in  which  they 

grow. 
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grow.     Obeying  and  accomplishing  one  great 
benevolent  design,  they  are  all  cither  pleasing, 
or  useful,  or  both.      Some  contribute  to  the 
ornament  of  the  earth  i   some  afford  food  and 
medicine  to  the  inhabitants;  and  others  supply 
pastures  to  the  animals  destined  for  their  use. 
There  is  hardly  a  plant,  thit,  though  rejefted 
as  food  by  some  animals,  is  not  ardently  desired 
by  others.    The  hofse  yields  the  common  wa- 
ter hemlock  to  the  goat  5    and  the  cow,  the 
long-leafed  water  hemlock  to  the  sheep.     The 
goat,  again,  leaves  the  aconite,  or  bane  berries 
to  the  horse,  &c.     Plants,  which  afford  proper 
nourishment  to  some  animals^  are  by  others 
avoided,  because  they  would  not  only  be  hurtful, 
byt  even  poisonous.    Hence,  no  plant  is  abso- 
lutely deleterious  to  animal  life.     Poison  is  only 
a  relative  term.    The  euphorbia,  or  spurge,  so 
noxious  to  man,  is  greedily  devoured  by  some 
of  the  inseft  tribes. j-    Even  the  pollen  is  given 
over  to  us,  with  very  little  alteration  m  the  form 
of  wax.     The  neftar  of  flowers  itself,  the  ho- 
ney, is  contained  chiefly  in  the  base  of  the  pis- 
til, or  female  organ.    It  undergoes  no  alteration 
in  the  body  of  the  bee,  since  we  can  form 
honey  by   concentrating   the  nedar:    it,  how- 
ever, always  retains  the  odour,  and  not  unfre- 
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quently  the  noxious  qualities  of  the  plant  which 
affords  it.  It  fiurly  may  be  considered  as  the 
vehicle  and  recipient  of  the  fecundating  dust, 
which  facilitates  the  burstjuig  of  the  globides, 
and  serves  to  the  germination  of  the  individual. 
It  exudes  from  all  the  ^m^le  paixs^  but  parti- 
cularly from  the  oy^rig^  and  is  the  humour  af- 
forded to  receive  the  fecundating  powder.  Pores 
may  even  be  observed  b  hyacinths,  through 
which  it  flows,  f 
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So  variousj  and  so  unbounded  are  the  phac- 
*  nomena  with  wWch  nature  teems,  and  in  such 
nriTstcrious  manner  does  she  present  her  pro- 
dn6b  to  us,  that  the  msc  man,  at  every  step  he 
advances,  still  becomes  more  diffident  of  gene- 
ral assertions;   and  more .  cautious  in  assenting 
to  what  may,  or  may  not  possibly  be  true.  • 
Contemplate  even  the  most   common  opera- 
tions of  the  animal  and  the  vegetable  world* 
Are  they  not  all  amazing  ?    Is  there  any  thing  ^ 
but  daily  experience  and  constant  observation^ 
which  can  enable  us  without  astonishment  and 
wonder,  to  see  an  animal  bring  forth  another  of 
the  same   kind,  and  a  tree  to  blossom,  shove 
out  its  leaves,  and  ultimately  bear  fruit  ?   In  our 
preceding  enquiries,  we  have  occasionally  been 
induced  to  consider  the  accession  of  bulk  to 
bodies  in  general.     But  vegetables  were  rtot 
then  under  our  investigation.     It  wis  long  ima- 
gihed,  that  all  the  great  operations  in  nature 
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arc  to  be  reduced  to  two  principles,  riiosc  of 
crystallization,  and  organization ;  but,  that  often 
they  are  so  concealed  as  to  be  invisible.  Hence 
crystallized  substances  have  been  often  mistaken 
for  organized  ones,  and  vice  versa.  They  dif- 
fer, however,  essentially  in  their  growth  and 
origin.  Organized  beings  spring  from  a  gprm, 
in  wliich  all  the  parts  are  concentrated,  and  they 
grow  by  general  expansion  j  whereas,  crystal- 
lized substances  increase  by  the  successive  ap- 
position of  certain  molecules  of  a  determined 
figure,  which  unite  in  one  common  mass.  Thus 
crystallized  bodies  do  not  grow,  properly  speak- 
ing, though  their  substance  is  augmented  i 
they  are  not  pre-formcd,  but,  are  ibrmed 
daily.  * 

A  vegetable  is  possessed  of  solidity  and  ex-r 
tension,  those  general  standards,  by  which  mat- 
ter is  distinguished  from  spirit.  It  acknow- 
ledges gravity  and  attraction,  as  do  material 
bodies.  But  it,  at  the  same  time,  possesses  many 
properties,  and  b  to  be  distinguished  by  many 
atfedions,  of  which  matter  never  can,  nor  eve^r 
has  been  observed  in  the  least  degree  to  par-? 
take.  It  is  therefore  a  distindt  being,  and  is  sq 
^Istindt    by  possessing  life.      Matter  piay  be 

moved, 


LETTER   LX.  39 1 

moved,  but,  if  you  remove  a  plant,  and  insulate 
it,  you  destroy  its  existence.  It  is  stationary. 
Perception  is  not  distinguishable  in  this  tribe 
of  beings ;  yet,  it  is  difficult  to  deny  it  them. 
They  arc  raised  from  seed ;  nourished  and  pro- 
tefted  during  their  existence;  they  then  fade 
and  die  away.  Perception  may  be  necessary^ 
though  not  consciousness.  But,  perception  de- 
nied, they  cannot  be  refiised  the  property  of 
irritation,  or  a  capacity  of  receiving  impres- 
sions from  other  parts  of  matter.  The  con- 
tinual absorption  of  nutritious  matter,  does  not 
surcharge  the  vegetable,  as  infallibly  would 
happen  to  any  material  substance,  as  an  absorb- 
ent earth,  &c.  On  the  contrary,  it  enlarges 
and  protedts  it ;  the  parts  Formerly  concealed  be- 
come progressively  developed;  and  the  whole 
figure  undergoes  a  total  transformation.  All 
plants  have  their  peculiar  food.  A  wholesome, 
and  a  poisonous  vegetable,  however,  will  feed 
from  the  exclusively  appropriated  juices  of  the 
same  soil.*  But,  as  I  have  repeatedly  said, 
irritability  is  the  principle  which  constitutes 
vegetable  life.  The  celebrated  Gmelin  shews, 
that  the  anthene  are  irritable,  or,  at  least,  en^ 
dowed  with  a  property'  nearly  approaching  to 
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the  property  of  animals  called  irritabiliq^.    He 
adduces  many  instances   exceedingly  reniark7 
ahle^  and  among  other$j  that  of  die.  orMsy  the 
andierae  of  which,  recently  gathered,  and  irri-> . 
tated  in  a  warm  place,  appear  to  contra£t,  aad~ 
then  to  relax,  and  to  undergo  a  k^nd  of  trcmu^ 
lation.  *. 

The  ancients,  who  were  not  so  good  na-r' 
turali^ts  as  the  moderns,  but,  wfco  were  equally 
sensible  of  the  incomprehensibility  of  the  works 
of  God,  looked  upon  plants  as  living  bodies. 
Plato  was  of  the  number.     A, few  of  the  most, 
enlightened  of  the  modems,  have  adopted  the 
s^me  opinion ;  at  the ,  head  of  whom  is  Spalja^^ 
zani,  who  is  justly  esteemed  one  of  the  greatest . 
naturalists  of  the  present  age.     Those  who  arq « 
of  a  different  opinion  say^  the  difference  be- 
tween vegetables  and    animals   consists    in  a; 
system  of  nerves  which  belong?  to  animals,  but 
not  to  vegetables.     Vegeubles,  says  Sir  John- 
Hill>  are  placed  by  nature  in  the^  middle  'state, 
beiwcen  the  mineral  and  the  animal  classes  \ . 
superior. to  the  mifieral,  in  having,  organized 
bodies];    inferior  to  the  animal,  in  w^ting  a 
nervous   system.      They  are  also  capable  of 
growth,  but,  they  are  below  sensation, 
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Of  the  esseiKtf  and  properties  of' life,  we  arc.- 
prolbundly  igooraat.    W\ha£  :life^  really  is, .  seems  > 
t^  subtile  £»r  ou^  undersuuading^  to  conceivej . 
or  our  senses  to  discern.    AU  animals. are  en- 
dptiied  with-  senattion^.  or  at  least,  with  ir/itabi-- 
lity,  .which-  laat  h^ ;  been  considered  as:  a  ^tin- 
'   gjkiisbdi^  character  o^:  animal  -  existence^     We 
acknowledge    senantion   in    organized    bodiesjr. 
^en  we  perceive,  they  have-  orgaoA  similar  to . 
our.  own>  or  whqn  tKey  ad,  in  certain  circum- 
stances, in  the.  same  manner  as  we  ad:.    If  an 
of^nized.  being;  have  eyes,  ears,  a  mouth,  wc! 
nitturally  conclude  it  enjoys  xhe  same  sensations, 
a%  these  organs  convey  to  usl  .  If  we  see  ano- 
ther being,  whose  stru£hire   exhibits  nothing : 
analogous  to  our  organs  of  sensation,  yet  con- 
trafting  -  with  rapidity  when  touched,  directing 
it^  body  uniformly  to  the  light,  seizing  small*. 
inse£bi  with  tentacular  or  a  kind  of  arms,  and 
conveying  them  to  an  aperture  placed'  at .  its 
anterior  'end,  we  hesitate  not  to  pronounce  it  to 
b^  animated.    Cut  off  its  arms,-  deprive  it  of 
the  faculty  of  contra(3:ing  and  extending  its 
body,   the   nature   of  this  being  will .  not  be  • 
changed ;  but,  we  shall  be  unable  to  determine 
whether  it  .possesses  any  portion  of  life.     This 
is.  nearly  the  condition  of  the  small  sedions  of  a 
polypus,  before  their  heads  begin  to  grow.    The 
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^ecl-animal^  the  eels  in  blighted  wheat,  and 
the  snails  recorded  in  the  Philosophical  Trans- 
a£Hons»  afford  instances  of  every  appearance  of 
sensation^  and  even  of  irritability,  being  sus* 
pcnded,  not  for  months,  but,  for  several  years, 
while  yet  the  life  of  these  animak  is  not  extm- 
guished,  for  they  uniformly  revive  upon  a 
proper  application  of  heat  and  of  moisture. 
Ifi  then,  we  have  no  other  criteria  to  distinguish ' 
life,  than  motion,  sensation,  and  irritability,  the 
animab  just  mentioned,  continuing  in  a  state 
for  years,  which  every  man  would  pronounce 
to  be  perfedly  dead>  life  may  possibly  exist 
in  many  bodies  which  are  commonly  thoi^ht  to 
be  as  inanimate  as  stones«* 

Wherever  there  is  a  vascular  system,  con- 
taining a  moving  nutritive  succusy  there  is  life ; 
and  wherever  there  is  life,  there  may  be,  for  aught 
we  can  prove  to  the  contrary,  a  more  or  less 
acute  perception*  The  same  kind  of  compa- 
rative reasoning,  that  would  exclude  vegetables 
from  the  faculty  of  perception,  might  equally 
exclude  from  animality,  those  animals  which 
are  provided  with  the  most  obtuse  senses,  when 
compared  with  such  as  are  furnished  with  the  *. 
inost  numerous,  and  most  acute.    The  percep^  . 
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tion  of  man  seems  to  be  indefinitely  greater* 
when  compared  with  that  of  coralines,  sea  pens* 
and  oystersj  than  the  perception  of  these* 
which  are  allowed  to  be  animals*  when  com- 
pared with  the  signs  of  perception  manifested; 
by  a  variety  of  what  are  called  vegetables,^ 
Should  I  not  rather  call  one  of  the  blooming, 
gentle,  and  affedionate  daughters  of  humanity* 
the  sister  of  the  lily  of  the  valley,  or  of  the 
rose,  than  of  the  muscle  or  of  the  barnacle  ? 
Spunges  open  and  shut  their  mamillx;  corals* 
aqd  sea  pens,  protrude,  or  draw  back  their 
suckers;  shell  fi^h  open  or  keep  close  their 
shells  in  search  of  food*  or  avoidance  of  injury  i 
and  it  is  from  these  muscular  motions,  we  judge 
the  beings  to  which  they  belong  to  have  per^ 
ception,  that  is*  to  b?  anin^. 

In  the  v^table  kingdom,  the  muscular  pu>^ 
tion  of  many  plants  may  be  observed,  to  be  to 
the  fidl  as  definite  and  distinguishable,  as  those 
of  the  clas;  of  animals  ju$t  mentioned.  The 
plants  called  beliotrop^^  turn  daily  round  with 
the  sun ;  by  constantly  presenting  their  sur&ces 
to  that  luminary,  they  seem  as  desirous  of  ab- 
((orbing  a  nutriment  from  its  rays,  as  a  bed  of 
oysters  does  from  the  water,  by  opening  their 
fl^dik    upoji    the    afHux  gf   the    tide.      The 
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fiBfe$  Solaris,  arc  as  imifortn  in  their  opehing 
and  shewing,  as  animals  are  in  their  times  of 
feeding  aftd  digesting:  some,  in  these  motions^ 
do  n6t  observe'  the  seasons  of  the  year,  but 
expand  and  shut  up  their' flowers,  at  die  same 
hour'  in  aH  season*;  others,  like  a  variety  of 
inserts,  which  appe^  or  not,  according  to  the 
heat  of' the  weather  or  climate,  open  later  in 
the  day,  or  do  not  open  at  all,  when  they  are 
removed  from  a  southern,  to  a  more  northern 
latitude.  Trefoil,  wood  sorrel,  mouhtain  ebony, 
wild  senna,  the  African  marigold,  &c.  are  so 
regular  in  folding  up-  their  leaves  before  rainy 
weather;  that  they  seem  to  have  a  kind  of  in^ 
stinft  or  fdresi^t,  similar  to  that  of  ants.  * 
And  what  is  still  more  extraordinary,  vegetables 
appear  to  be  a  sort  of  bygrotnetersy  for  in  several 
there  is  found  a  contorsion  of  the  fibres,  which 
answers,  in  etery  respeft,  this  purpose:  The 
fibres  of  the  plants,  being  affcfted  by  the  quality 
of  the  air,  the  spiral  part  twists,  or  untwists,  as  the 
wither  varies,  and  thus  the  degrees  of  dryness 
or  moisture  of  the  atmosphere  ard  to  be  ob- 
served, f  Young  trees  in  a  thick  forest  arc 
found  to  incline  themselves  towards  that  pare 
through"  which  the  light  penetrates,  as  plants 

are 
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are  observed  to  do  in  ^  darkened  chamber, 
towards  a  stream  of  light  let  in  through  an 
crificej  and  as  the  ears  of  com  do  towards  the 
south. 

The  roots  of  plants  are  also  known  to  turn 
away  wkh  a  kind  of  abhorrence,  from  "vrfiatcver 
they  meet  wiijh  which  is  hurtful  to  them ;  and 
to  desert  their  ordinary  diredion,  and  to  tend 
with  a  kind  x>f  natural  and  irresistible  impulse 
toward^  coUe&ions  of  waters  placed  widiin  their 
reach.    Many  plants  experience  convulsions  of 
their  stamina,    upon    being  slightly  touched. 
Whatever  can  produce  any  efFeft  upon  an  ani- 
mal organ,  as  die  impaA  of  external  bodies, 
heat  and  cold,  the  vapour  of  burning  sulphyr, 
of  volatile  alkali,  want  of  air,  &c.  is  found  to 
a£t  also  upon  the  plants  called  sensitive.    But, 
We  will  not  insist  upon  any  further  instances  of 
that  class.     Wc  have  already  noticed  many, 
which  seem  &r  superior  in  quickness  to  those 
of  a  variety  of  animals.    Now,  to  refer  the 
muscular  motions  of  shell  fish,  and  zoophytes^ 
to  an  internal  principle  of  volition}   to  make 
these  indicative  of  the  perceptivity  of  the  bc- 
jing ;  and  to  attribute  the  more  notable  ones  of 
vegetables  to  certain  mechanical  dilatations  and 
contrafUons  of  parts,  occasioned  by.  external 

>  im- 
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impulse^  is  to  err  against  the  nik  of  philosophl- 
zingy  which  assigns  the  same  causes  for  efFeds 
of  the  same  kind.  The  mocionsi  in  both  cases, 
arc  equally  accommodated  to  the  preservation  of 
the^  being  to  which  they  belong;  arc  equally 
disdnd  and  uhifofm ;  and  should  be  equally  de- 
rived from  mechanism,  or  equally  admitted  as 
criteria  of  perception.  The  generation,  nutri- 
tion, organization,  life,  health,  sickness,  and 
death  of  plants,  establish  no  discriminative  cha- 
ra&eristic  between  them  and  animals.  A  com- 
munication of  sexes,  in  order  to  produce  their 
like,  belongs  to  certain  vegetables,  as  well  as  t6 
certain  animals.  Exspiration  and  inspiration,  a 
kind  of  larynx  and  lungs,  perispiration^  imbibi- 
tion, arteries,  veins,  lafteals,  and  probably  a 
circulating  fluid,  appertain  to  vegetables,  as  weH 
as  to  animals.  Life  belongs  alike  to  both  king- 
doms, and  seems  to  depend  upon  the  same 
principle  in  both.  Both  are  incapable  of  assi- 
milating to  their  proper  substance,  all  kinds  of 
food  I  for  fruits  are  found  to  taste  of  the  soil, 
just  as  the  milk,  and  flesh,  and  bones,  and  urine 
of  animals,  often  give  indications  of  the  particu- 
lar pabulum  with  which  they  have  been  fed. 
Both  die  of  old  age ;   from  excess  of  hunger 

or 
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or  thirst;  from  external  injuries;  from  intem- 
perance of  weajthcr ',  or  from  poisoned  food.  * 

Vegetables  of  different  natures^  require  dif-. 
fcrent  soils,  or  rather,  appropriate  juices,  as 
different  animals  do  difierent  food,  for  their 
si^port  and  well  being.  Aquatics  pine  away 
in  dry  grounds ;  and  plants^  which  love  rocks 
and  barren  situations,  where  they  imbibe  their 
chief  nourishment  from  the  air,  become  diseased 
and  putrid,  in  rich  lands  and  swamps.  The 
re-produftion  of  the  legs  of  crawfish,  lobsters^ 
crabs,  of  the  heads  and  horns  of  snails,  legs  of 
lizards,  when  by  accident  or  design  they  have 
been  deprived  of  them  i  and  the  great  diffe- 
rence in  the  time  of  the  re-produ6tion,  accord- 
ing to  the  season  of  the  year  in  which  the 
limb  is  lost,  are  wonders  in  the  animal  kingdomj 
but,  are  wholly  analogous  to  the  repullulation 
of  trees  after  lopping.  All  plants,  as  we  have 
already  observed,  excepting  those  of  the  mo- 
noecia,  and  dioecia,  are  hermaphrodites.  SheU 
fish>  and  other  animals,  who  are  not  able  to 
move  fer  in  search  of  mates,  are  hermaphrodites 
also.  From  the  conjunction  of  animals  of  dif- 
ferent species  arc  produced  lybridcs,  which  in 

many 
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-Many  caMs  cannot  propagate.  The  s^me  hap^ 
pens  among  .plants :  an  hybridous  species  may 
be  generated,  the  seeds  of  which  are  barren 
and  effete.  Trees  shed  their  kaves;  birds 
their  -feathers ;  and  hirsute  animals,  their  hair. 
Few  animals  can  exist  without  a  reciprocal  sue* 
cession  of  skep  and  vigilance.  Several  vegeta- 
l>ks  manifest  the  same  want.  The  periods  of 
incubation  in  oviparous,  and  of  gestation  in 
viviparous  animals,  are  not  more  various  in  dif- 
ferent species,  nor  probably  more  definite  in  the 
«ame,  than  the  periods  requisite  for  the  germi- 
nation and  maturation  of  different  seeds.* 

Thus  we  find  a  marvellous  agreement  between 
the  anatomy  and  physiology  of  plants,  and 
those  of  animals.  Nay,  it  is  said,  that  few 
circumstances  can  be  mentioned,  in  which 
they  disagree.  Thus,  in  another  instance, 
in  the  propagation  of  their  species,  from  the 
seeds  of  a  single  elm  tree,  100,000  young  elms 
may  be  raised  fi-om  the  produce  of  one  year. 
A  single  female  bee  will  produce  40,  or  50,000. 
The  fecundity  of  the  cod  is  enormous.  But, 
in  both  the  animal  and  vegetable  kingdoms,  the 
smallest,  and  apparendy  most  contemptible 
species  are  the  most  prolific.    From  all  this* 

ex- 
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nd^im  an  eloquent  naturalist^  a  vegetable 
mzj  be  looked  upon  as  a  sleeping  animal,  as  in 
general  every  organized  body^  deprived  of  sense 
and  motion.  Our  own  being,  indeed,  com* 
mences  with  skep :  the  &tm  sleeps  perpetu* 
ally ;  and  the  infiuit  consumes  most  of  its  time 
in  that  state.  Sleep  is  the  original  condition 
of  animated  beings,  and  the  very  foundation  of 
lifeitsel£» 

Again  let  us  remark,  how  gradually  plants, 
like  animals,  pass  fit>m  an  embryo,  and  in&nt 
state,  to  that  of  puberty.  At  this  period  of 
their  existence!  they  have  acquired  that  firmness 
of  teacture,  and  that  evolution  of  parts,  which 
constitute  the  perfedion  of  their  natures,  and 
enable  them  to  produce  beings  every  way  simi- 
lar to  themselves.  In  both  kingdoms,  the  age 
of  puberty  arrives  later  or  more  early,  accord* 
ing  to  the  difierence  of  species.  Some  animals 
live  a  few  months  only.  Many  of  the  inseft 
tribes  are  produced,  grow  to  maturity,  propa- 
gate their  kind,  and  die,  in  the  course  of  a  sin** 
gle  season.  Others,  as  several  flies,  beetles, 
&c.  exist  two  years.  Thus  animab  have  a  pro- 
gresttve  duration  of  lif^  The  dormouse  lives 
six  yearsi  the  hue,  seven  or  eig^tj  die  bear, 
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ti¥cntjr.or  thirty;  ttc  cameh  forty  or  fifty ;  the 
rhinoceros,  seventy  or  eighty;  the  elephant, 
two  huncbfidi  and  »me  birds  and  fishes  air 
supposed  tb  exist  during  three  or  (bur  centu- 
ries.  The  same  progressiye  duratioa  takes 
phKre  amoi^  vcg^tabkau  Some:  pliuits  are  an- 
nuali  ^  most  of  th^  escidenc  kinds*  Others, 
as  die  hedge -parsley^,  the  .wild  carrot^,  die  par- 
snip, the  fox-glove,  the  scurvy  grass,.  &c*  arc 
biennial;  odicrs  exist  three,  five,  seven,  ten, 
twenty,  thirty,  sixty,  and  a*  hundjfed  years. 
The  oak,,  like*  die  elephant^  and  those  birds  and 
fishes. whkh  arerfkmcd  for  kng^vity,,  oontinues 
ta  adorn  the  forest  for  several  centoncii.  *  A 
yew  stood,  a  vay*  few  years  ago^  in*the  centre 
of  thft  cloyscer,  near  the  great  chunch;^  ad  Per- 
Fone,.in  Picardy,  which  is  itienttoned^in  a* grant 
dated  in  the  year  6 6c,. and  designed  even  then 
by  the  appellation  of  tbt,M  yg^ff-  trer.f  Thifr 
makes  it.  consequently  upwards* of  one  tlious^d 
years:  cidi  and. gives  robm^  fiih  ooajedid'e^  dnc 
k  niight  considerEfaiy  have  exceeded  thr  long* 
est  lived  being  we.  are  acquainted  widi^  even  in 
tjbe  days  of  the  antediluvian  world;  In.  this* 
article-  of  duration,,  as  the  lives  of:  oertain  ani- 
mals nxay  be*  prolonged^  or  their  deaths  acoele* 
raced,  so  may  those  of  plants,  anditUs  owing 

often 
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often  more  to  the  nature  of  the  place,  than  to 
the  nature  of  the  being.  In  warm  regions^ 
plants  that  are  annual  with  lis,  will  become  pe- 
rennial or  arborescent;-  ancf,  on  the  contt'ary, 
cold  regions-  will  occasion  perennial  plants*  t6 
become  annual.  * 

Warmth  and  moisture  are  fiivourable  to  the* 
produftion  of  large  and  juicy  plants ;  ^d  the 
animafe  .that  feed  Upon  these  succulent  and  rich 
vegetables,  are  likewise  larger  than  thosi  wMcH 
mhabit  cold  countries,  where  the  plants  afe  smaieri 
ifnore  rigidy  and  cOfitsain  fewer  nutritive  parti- 
cles. Some  plaMs'  gfow  iri  patrtiailar  Airtizte^ 
6n\y.  But,-  Others,  as  s^vdral  grasses,  dre  dtf^ 
ftised*  over  almost  t\it  Whblfe'  globe.  In  th6 
sbrne  ifiaifneK,  sk>me  ariirhals,  as  the  camel,  dicf 
rhinoceros,  and  tht  elephant,  are  proAiced  in 
v«^arrti  cKmates  onfy-;  while  others,- as  the  rein^* 
deer)  the?  glutton,  and  the  marmot,  are  confined 
to  the'  colder  itgiohs-  of  the  earth.  But,  man^ 
m  the  ammalj  like' grass,  ih  the  vcgefable  king- 
ddhf,  is-  iiniversali  afid*  inhabits'  dver/  cfimate.- 
S^mis  likilti,  a^  w^B  -as  iomd  animals,  ar^  am<-' 
pKibie^s^as  the^  rush^  zM  the  frd^r  6thersf-are^ 
p^t^te^  aiid  feed'  6A  *t?  juicei  they  cwira* 
from  different  species  to  which  they  adhere. 

.  C  c  2  The 
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The  mIsktoe>  /or  rxamplcj  feeds  upon  the  oak : 
most  trees  afibrd  nourishment  to  certain  mosses, . 
and  fungous  plants;    and  everjr  animal  is  fed 
upon  by  smalkr  kinds.      But,    exercise    (do 

• 

not  be  surprized  at  the  assertion)  is  equally  ne* 
cessaiy  to  the  vigour  and  healdi  of  plants,  as  it 
is  to  those  of  animals.  The  exercise  of  ani- 
mals is  efFefbed  by  various  kinds  of  spiontanedus 
motion.  Plants  are  likewise  exercised  by  mo- 
tion i  but,  that  motion  is  not  apparently  volun- 
tary ;  it  is  communicated  to  them  by  the  aftion 
of  the  sur.  In  a  word,  plants  and  animals  are 
so  nearly  allied,  that  even  some  parts  of  animal 
bodies  evidently  partake  of  a  vegetable  nature. 
Thus,  the  hairs,  the  nails,,  the  beaks,  and  die 
horns,  are  a  species  of  vegetables,  as  appears 
from  their  comparative  insensibility,  as  well  as 
fi-om  the  mode  of  their  growth,,  and  re-produc^ 
tion.*  But,  that  which  is  still  more  astonbhii^ 
the  part  which  should  seem  the  most  remote 
from  a  vegetable  nature,  the  medullary  sub* 
stance  of  the  brain,  is  that  which  approaches 
nearest  to  the  nature  of  a  vegetable,  in  the  air 
which  it  yields,  when  dissolved  in  spirit  of 
nitre.f  Aristotle,  in  opposition  to  die  stoics, 
asserted  that  plants  had  souls,  endued  with  ve« 

getativ4 
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getative  powers.  Arc  wc  to  assert,  that  wc  have 
plants  or  vegetable  substances^  endued  with 
intellefhial  ability  ? 

» 

Naturalists  and  anatomists,  we  thus  find,  have 
discovered  analogies,  or  rather  affinities,  so 
strong  between  vegetables  and  animals  in  their 
stru£hire,  that  they  have  fiuicied  themselves 
warranted  in  classing  them  in  one  sole  oiganic 
kingdom.  Nor  have  chymists  discovered  less 
affinities  in  their  properties*  In  the  analyzation 
of  their  substances,  they  have  found  a  positive 
resemblance,  if  not  an  identity  of  juices.*  The 
extravagancies,  however,  to  which  such  disco- 
veries have  carried  some  able  and  celebrated 
men,  as  well  as  others  less  mquisitive  and  less 
penetrating,  we  have  already  had  occasion  to  touch 
upon.  Ignorance  might  «fancy  the  hair  of  a 
horse's  tail  to  be  transformed  into  an  eel  in  wa- 
ter. But,  the  transmutation  of  an  animal  into 
a  vegetable,  or  of  a  vegetable  into  an  animal^ 
could  only  be  conceived  by  philosophers  of 
peculiar  acuteness  of  investigation.  Needham 
was  the  first  naturalist  of  this  country  who  ad- 
vanced the  hypothesis,  that  vegetables  did  un- 
dergo such  transmutation.    But>  as  I  shall  have 
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occasion  afterwards  to  enter  n^ore  liiUy  intom 
sub^eft  so  very  fertile^  I  sha]^  at  present  confine 
myself  merely  to  the  remark,  that  since  experi- 
ment has  succeeded  to  conjefturc,  and  observa- 
tion grown  more  correft,  as  to  the  origin  of 
fuiimated  beings,  the  supposition  that  the  fila- 
ments discernible  in  iofiisions,  are  a&uated  by 
an  internal  expansive  spirit,  and  ultimately 
combine  into  microscopic  animalcula,  is  not 
philosophically  accurate  or  demoQstrable.  On 
the  contrary,  after  a  series  of  the  most  diligent 
and  indefatigable  researches,  it  ha$  been  ascer- 
tained, that  animalcula  are  frequently  in  exist- 
ence before  filaments  j  that  they  ,arc  to  be  seen 
ip  infusions  which  never  produce  filaments,  or 
in  other  words,  any  mould  j  and  that  filaments 
are  to  b^  found  where  there  never  are  animal- 
cula,* 

The  essential  causes  of  life,  and  of  animal 
motion,  are  indeed  inscrjutabJLe.  The  elastic 
fluid  of  light  and  fire,  however,  hgs  always  been 
locked  upon  as  a  prMicjp^  one.  This,  by  the 
rapi.diiy  of  its  motion,  and  by  its  breaking  the 
union  of  the  various  parts  of  matter,  renders 
tbose  parts  again  fit  to  unite  with  other  bodies, 

and 


and  in  .other  modes.  And  h^nee,  k  is  ^d,  the 
seminal  power  in  the  seed  ^ttra^s  to  itself  jsuoh 
partide3i  as  are  fit  &>r  its  increase  and  nourishr 
Hient.  .  There  are  vegetable  substances,  no 
douht„  wherein  the  j>abplum  of  fire  is  contained 
at  rest,  as  in  oils,  $ulphws>  bitumens,  woo4»iSec. 
and  this  p^ulum  may  be  considered  as  a  coa«- 
genes  of  imprisoned  rays  or  particles  of  light. 
But,  though  these  may  operate  strongly  towards 
the  common  purposes  of  vegetation;  and  though 
light  touching  \3p0n  a  flower  or  a  leaf^  may  send 
fbrth^  odour  and  colour ;  it  yet  is  not  decided, 
what  these  odorific  and  colouring  particles  arc^ 
and  whether  it  bue  the  combination  of  a  portioa 
of  this  fluid  witih  the  humours  of  the  vegetables 
which  aflFord  them ;  mudi  less,  what  are  the 
printiary  causes  of  vitafety.  As  to  motion,  wc 
are  indeed  told,  diat  animals,  in  comparison  to 
vegetables,  are.  generally  found  to  possess  a 
greater  proportion  of  volatile  parts ;  fewer  of 
acid;  and  considerably  kss  of  alkaline*  Anddius 
is  seen  the  reason  why  animals  are  alert,  prompt^ 
vi^lant,  adive,  and  abounding  in  motion^  whilf 
vegetables  and  minerals  are  stupid  and  staiaon^ 
ary.  For  is  not  an  acid,  it  is  asked»  stypticji^ 
coagulent,  a  con^ressor,  and  an  astrii^ent,  a$ 
is  observed  in  the  fcases  of  paralytic  afiefiiions  f 
In  addition  to  this,  also,  are  we  not  to  take  into 
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the  atODimt  the  surchai^  of  bunudit^,  fer  sfi* 
lit  is  the  balm  aad  the  jife  of  ammated  nature? 
An  animal  with  a  superabundance  of  fluict  is 
evidently  heavy^  inadiye,  and  sleepy.  A  v^- 
tafakf  likewise^  in  the  same  state,  b  drooping^ 
and  tending  to  extindion.  And  are  not  the  vi^ 
vadous,  in  consequence,  those  who  are  dry,  and 
who  are  spiritous  ?  * 

It  would  not  be  easy  to  find  reasoning  much 
more  wild  and  chimerical  than  this.  At  the 
$ame  time,  experiment  seems  to  warrant,  the 
conclusion,  that  the  eledric  fluid,  or  fire,  has 
a  paramount  influence  on  life,  animal  mocioni 
and  the  phenomena  of  vegetadon.  Eledfaridty,  al 
we  have  already  frequently  observed*  is  probably 
the  prime  vehicle  of  our  finest  feelings,  of  die 
sensibility  of  our  nerves,  and  of  our  best  ma* 
terial  sei)sations.  Its  vivifying  power  on  both 
animated  and  vegetable  nature,  is  too  strong  ai|d 
apparent  to  be  doubted^  And  what  is  dus 
cle6tric  fluid,  perhaps,  but  the  solar  rays,  arrest* 
cd,  modified,  and  returned  by  die  earth  ?  Anax«^ 
agoras,  under  the  name  of  xdier,  looked  up  to 
it,  as  to  the  great  agent  of  all  diings.  The 
higher  parts  of  the  world,  says  he,  are  fiill  of 
^,  and  the  power  diat  \s  diere  if  aether* 

Light, 
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Lighming  is  distilled  from  diis  aether;  TKiuid* 
is  caused  by  its  fidling  upon  the  aerial  re^nl» 
The  meteors  of  it^  that  shoot  down  in  sparl^ 
are  qinckly  absorbed*  Zeno  held  the  'firft 
ekment  to  be  this  fluid  fire^  which,  as  all  bodi^ 
tend  to  die  centre,  inclines  as  much  as  die  fi^ 
▼ity  of  its  nature  will  admit,  to  the  centre  ^ 
the  world,  by  a  eireular  modon  around  it.f 
That  the  element  of  fire  is  universal  in  its 
agency,  through  all  the  kingdoms  of  nature,  we 
have  already  shewn  in  many  preceding  discus* 
sions.  The  shapes  in  which  it  manifests  itself 
are  various.  Phlogiston  has  been  supposed 
cme  i  but  the  existence  of  this  chymical  element 
Is  now  denied,  though  the  difficulties  are'  man)^ 
which  attend  the  consideration  of  chymical  h£& 
without  it.  When  in  combinadon  (for  I,  &r 
one,  admit  of  its  existence)  it  may  be  kt  loose 
by  various  methods.  Having  recovered  its  elas^ 
ticity,  and  gained  an  aerial  form,  by  a  proper 
addition  of  specific  heat,  it  receives  the  name 
of  inflammable  air.  iEther,  converted  into  a 
vapour  in  a  vacuum,  gives  a  permanendy  elasde 
vapour,  which  is  inflammable.  'Scheele  was  of 
opinion,  that  every  inflammable  air,  was  com-» 
posed  of  Ji  v^ry  subtile  oil.  And  this  coincided 
with^the  idea  entertained  by  chymists,-of  phl6i 

gistoui 
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fgiStm;  and  ts  cp^Qnned  by  dve  fs^,  of  its 
>emg  tn^turaJly  ibwd  ^h  the  sprmgs  whenoe 
petroleum  issues,  wjiose  exhalations  are  uifiam- 

Do^r  Crawford,  on  the  contrnry,  says,  diat 
.bodies  whidi  contain  a  luge    proportion   of 
phk)giston>  as  vegetables  certainly  do,  possess 
but  a  smi^  sbare  (^  specific  heat  or  fire ;  on 
the  contrary,  that  those  with  ^  great  shaFe  of 
specific  heat,  contain  but  liole  phl(^ston ;  and 
finally,  that  those  which  are  deprived  of  phlo- 
giscOQ,  increase  their  aq>acity  for  a  greater  shaic 
of  specific  fire.    Thus,  fire  and  phlogiston,  18 
his  hypothesis,  are  distin6t   aod  incompatshtt 
substances  i    so  that  when  one  entiers  into  the 
conpposition  of  any  body,  the  odier  of  course  is 
expelled  from  it.    Thus  metals  may  be  calcin^ 
in  consequence  of  a  double  attradtion,  by  whidk 
the  metal  imparts  its  phlogiston    tx>  the  aira 
whik  the  air  commwicates  ks  fire  to  the  metal- 
lic calces ;  which  may  be  fiirther  confirmed  by 
the  air  that  is  found  in  metallic  calces,  whose 
iacncased  weiglit  by  calcination,  corresponds  to 
the  air  that  is  expelled  from  them  by  th^  re^ 
duftion  to  a  metallic  form.    Phlogisdcated  air, 
in  course  it  is  contended,  has  very  little  specific 

firci 
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fyc  i  commpn  air  has  more  of  it ;  and  dephlo* 
gisdcafed  air>  shews  a  prodigious  quantity  of 
fire-  Every  idea  of  phlogiston  is,  however,  for 
the  nwmcnt,  you  know,  exploded  by  celebrated 
chymists  of  our  own  country,  as  well  as  by 
those  of  France.  Whether,  then,  (3\e  nature 
of  heat  be  a  substance,  or  a  quality,  it  is  not  our 
busbess  in  this  place  to  re-consider.  This, 
however,  is  dear,  that  supposing  it  to  be  z 
quality,  difficulties  insurmountable  present  them- 
selves i  whereas,  allowing  it  to  be  a  distinft  sub- 
stance, or  an  element  sui  generis y  as  we  have 
all  along  conceived  it,  every  phasnomenon  will 
admit  of  ah  easy  and  pbvious  interpretation. 

This  element  of  fire,  so  essential  to  vegeta^ 
tion,  is  yet  not  the  only  one  which  is  required 
for  the  evolution  and  growth  of  vegetables. 
Water  and  air,  are  equally  necessary.  Of  the 
supposed  composition  of  water,  we  have  already 
spoken.  M.  Volta,  many  years  ago,  discover- 
ed, that  when  inflammable  air  and  dephlogisti- 
cated  air  were  burned  together,  water  was  the 
residuum.  Mr.  Cavendish  and  others,  to  their 
own  satisfaAion,  on  repeating  the  experiment, 
ascertained  the  fa&.  But,  it  is  asked,  did  these 
gendemen    ever    purify  these    airs    from    the 

W^ery  vapourit  they  might  have  contained  ?    Is 

• 
It 
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it  not  the  aggregate  of  these  vapours  which 
produces  the  water,  diey  find  afterwards  ?  Mr« 
Caven^sh  says,  that  pure,  or  dephlog^sticated 
ur>  is  wa^er  deprived  of  its  phlogiston;  and 
that  water  is  pure  air  united  with  phlogiston. 
But,  can  pure  air  be  fire  and  water  at  the  same 
time  ?  I  ask  this  question,  because  flame,  heat, 
and  light  are  said  to  arise  according  to  the  rapi- 
dity of  the  decomposition  of  pure  or  depUo- 
gisdcated  air.  On  the  contrary,  Mr.  Wajtt 
conceives>  that  water  is  composed  of  dephlogjs* 
ticated  air  and  phlogiston,  deprived  of  great  part 
of  its  elementary  fire ;  and  that  dephlog^cated 
air,  is  water  united  to  a  great  quantity  of  ek- 
mentary  fire,  and  deprived  of  its  phlog^ton. 
Besides  these,  M.  de  la  Metherie  holds,  that  the 
water  produced  by  the  combustion  of  these  two 
airs,  is  contained  in  them  both.  Pricsdey,  in* 
deed,  also  leans  to  the  same  opinion.  <^  That  a 
considerable  quandty  of  wat^r,''  says  he,  ^'  en- 
ters into  the  composition  of  dephlogisticated 
air,  will  not  be  thought  improbable,  when  it  is 
considered,  that  in  my  former  experiments,  this 
appeared. to  be  the  case  with  reaped  to  infiam* 
ipable  air:  for  without  water,  this  air  cannot 
1^  procured.  I  can  also  now.  say,  that  the  same 
is  the  case,  with  respeft  to  fixed  air.  It  is  not, 
there^re^  improbable,  that  the  same  may  be 

true. 
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true,  of  every  other  kind  of  mt,  since  water  is 
used  in  the  produftion  of  them  all.  Hence/ 
consequently^  water  may  be  supposed  the  iasif 
of  them  all;  and  hence  it  is  unnecessary  to  sup-- 
pose,  as  myself^  as  weU  as  others,  have  doneV 
that  water  consists  of  dephlogisticated  and  in- 
flammable airs,  or  that  it  has  ever  been  either 
composed  or  decomposed  in  any  of  our  pro- 
cesses/** 

In  an  early  period  of  our  correspondence,  I 
hinted  to  you  the  doubts  which  hung  upon  the 
aerial  formation  of  water.  Experiments,  how- 
ever, then  Iiad  not  been  so  satisfaftorily  made  as^ 
they  have  been  since.  The  present  brief  re- 
view, therefore,  will  not,  I  hope,  be  tiresome 
to  you  J  and  more  especially,  as  ydu  will  per-' 
ceive,  that  the  vegetable  kingdom,  of  which  we 
arc  treating,  cpuW  not  have  existed  without  the 
element  of  water.  If  a  ipixture,  it  has  been 
said,  of  about  two  parts  by 'measure  of  inflam- 
mable, with  one  of  vital  air,  be  set  on  fire  in  a 
strong  closed  vessel,  which  may  be  done  by  the 
electric  spark,  the  ail's,  if  pure,  will  almost  to- 
tally disappear,  and  the  produ6t  will  be  water 
aixl  an  add.  Till  of  late,  this  produft  was 
thought  to  be  mere  water  i  land  several  eminent 

chy- 
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ehymistB  strongly  maintained  tKat  it  was  equd  in 
weight .  to .  the  two  airs  made  use  of.  This 
point,  hoT^ever,  lias  ccrrainly  nor  bten  proved  j 
and  as  eiFery  kind  of  air  usually  holds  a  large 
propordon  of  water  in  Ablution,  from-  which 
the  aqueous  prodndk  may  be  dcrivedi  it  still  re- 
mains a  problem  to  be  decided,  whether  water, 
with'  respedt  to  the  present  srate  of  our  know* 
ledge,  be  a  simple,  or  a  compound  sirt^stance : 
for  the  water  may  be  formed,  either  by  the  union 
of  the  t^vo  airs ;  or  the  real  airs  may  be  totally 
cnftployed  in  forming  the  acid,  while  the  water 
is  sin)ply  condensed  upon  their  losing  the  aerial 
form^* 

• 
There  is  a  beautiful  simplicity  in  the  system, 
which  makes  the  diffeitent  kmds  of  air,  and  theat* 
mosphere  of  the  earth  and  other  planets,  the  mere 
union  of  heat  with  c^fiei^nt  substances, .  which 
serv^  ar bases  to  it;  and  which* eitpkiins  how  all> 
hodie^i  whatever,  become  airs,  when  tmited  with* 
9^  certain  quantity  of  hett  onty ;  and  How  thc^' 
aii^  are  decomposed  by  did  s^parfttioii  of  the 
heat,,  and'  the  re-\mion»  of  th^  {)afticl^  of  the 
bases,  with  one  ahotheri  or  Withcthtr  b6die^ 
Iktt,  is  all  this  atisolotely  demonstrated^  d#  i^  it^ 

not! 
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tiot  partly  hypothetical  i    May  not  two  general 
fluids^  vapour  and  air,  be  here  confounded  ?    Is 
the  vapour  of  boiling  water,  or  the  vapour  into 
which  any  known  substance  is  resolved*  by  ths 
mere  union  of:  heat  with,  it,  really  and  truly  aeri«* 
fornix  that  is,  permanendy  el^c  ?    On  may  it 
not  be  pmbable/  that  water  is  a  component  part 
of  many  sf^ecies^  if  not  of  every  species  of  air, 
buti  diat  it  ricvdf  can^ become  aeriform,  without 
the  concurrence  of  some  ,princip46  or  prindples 
besides  heat  ?     Moreover,-  when  we  arc  toHi 
duit  the  bases  of  vital  air  and  inflathmable  air 
uniting)  compose  water,  may  we  not  conclude^ 
that  the  inSamn^l^  mixture  of  these  two  airs, 
in   due   proportion,   is  precisely  of  the  same 
edmposinon  with  the  inS^mmabk  vapour  of 
water,  since  the  bases  are,  in  bodi  caseS)  united 
with  the  necessary  quantity  of  htity  for  render^ 
ing  them  aeriform  ?    But,  as  it  is  not  until  after- 
the  a6hial  inflammation  of  the  airs,  that  any^ 
water  is  obtained  from  them^  what  is  it  that 
passes  in  that  operation,  whence  proceeds  the* 
immense  quantity  of  light  that  is   emitted?^ 
Where  was  this  U^t  lodged,  and  what  fundion^ 
did  it  perf(»tn,  previous  to  its  emission  ?   Might* 
not  the  principle  of  inflammability  have  made* 
its  escape  with  this  light,  instead  of  remaining^ 
behind  to  make  a  component  part  of  the  water  ? 

This 
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This  eombusdon  occasions  difficulties:  fer  if 
die  li^t  and  heat  do  not  proceed  from  die  com^ 
bustible  bodf  itself  but,  from  die  decomposition 
of  die  vital  air,  whose  concurrence  is  necessary 
in  die  process,  then  that  air  must  contain  both 
light  and  he^t,  as  two  distinft  principles;  for 
diey  can  hardly  be  si^posed  the  same  thii^ 
when  it  is  known,  that  the  one  is  transmitted 
through  the  glass,  while  the  other  remains  be^ 
hind.  We  are  informed,  that  the  mixture  of 
vital  and  inflammable  air,  contains  the  principles 
of  pure  water,  and  of  pure  water  only;  and 
yet  we  find  that  the  water  obtained  from  them» 
is  always  accompanied  with  an  acid.  * 

Having  our  aqueous  element  thus  again,  to 
my  great  sadsfitdtion,  even  thoi^h  coi^edurally, 
restored  to  us,  we  can  with  more  ease  attend  to 
the  wonders  of  the  different  kingdoms  of  na- 
ture. Buffon  would  give  to  a  red  hot  vitreous 
globe  the  powers  of  eventual  animaUty  and  ve- 
getation, and  that  without  the  essential  germs, 
whence  animality  and  vegetadon  could  arise. 
Heie,  likewise,  we  were  to  have  been  deprived 
of  an  element,  without  which  no  terrestrial  ex- 
istences could  have  taken  place.  Animated, 
vegetable,  even   inanimated   nature,   perhaps, 

could 
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could  not  have  Rad  consistency  wkhotit-  water. 
In  each,  it  may  be  styied  a  constituent  part.  Is 
it  quite  reasonable,  therefore,  to  say,  that  this 
globe  was  ever  divested  of  water  ?  Men,  beasts, 
birds,  fishes,  insefts,  and  vegetables  must*  have 
had  the  support  of  this  element,  or  something 
Kke  it,  from  the  commencement  of  things ;  or 
men,  beasts,  birds,  fishes,  insefts,  and  vegetables 
Could  not  have  been  essenrially  what  they  no>l7 
ire.  Moreover,  whence  all  die  inhabitants  of 
the  waters,  who,  in  number  and  variety,  greatly, 
it  is  to  be  presumed,  \  exceed  those  of  the  dry 
land  ?  Could  the  whale  roll  in  the  expanse  of 
the  atmosphere;  while  the  medium  destined  to 
its  fiiture  abode  was  still  in  aerial  supension  ? 
Could  the  animation  of  the  ocean  have  been 
upheld  in  these  supposed  original  aeriform  ma- 
terials, of  which  water  hath  since  been  com«^ 
posed  ? 

Desarts,  It  is  said,  are  to  the  habitable  parts 
of  the  earth,  what  openings  and  squares  are 
to  large  cities:  they  afe  designed  to  preserve 
the  air  in  a  state  of  purity,  which  it  would  pro- 
bably lose,  were  every  part  to  be  equally  inha- 
bited. Those  vast  beds  of  sand,  which  extend 
themselves  fi-om  the  fiirthcr  extremities  of 
•  VOJL.  III.  D  d  Africa, 
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Africa,  CO  the  centre  of  Asia,  may,  fi>r  aug^t  2 
know,  be  thus  beneficially  arranged.  But,  would 
It  be  the  same,  were  the  tremendous  caverns  of 
die  deep,  to  be  emptied  of  the  fluid  of  whidi 
they  adbually  are  charged,  and  which  in  sur&ce 
^surpasses  the  superficies  of  the  dry  land  ?  But, 
we  will  not  insist  any  more  upon  this  subjed, 
although  it  might  be  ciirious  to  observe,  that 
Anaximenes  taught  that  the  clouds  were  formed 
by  the  condensation  of  air ;  rain,  by  the  con- 
densation of  clouds  i  snow,  by  the  congelation 
of  rain  in  falling ;  and  hail,  of  the  same  con* 
traded  by  a  cold  wind:  thus  giving  them, 
one  and  all,  an  aerial  origin;  making  air  the 
cause  of  every  created  being,  and  a  self-exiscent 
divinity,  and  deriving  the  sun,  moon,  and  stars 
from  the  earth :  and  this  more  than  2000  years 
ago,* 

The  family  of  vegetables,  with  whom  we  are 
now  about  to  part,  have  shared,  h  is  believed, 
the  same  fate  with  other  classes  of  beings.  Pli- 
ny mentions  many  plants,  which  are  at  this  day 
unknown  to  us.  The  same  has  happened  widi 
respedt  to  species  of  birds  and  of  fishes,  and, 
in  all  probability,  of  other  animals  also,  man 

not 
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net  excepted.    In  the  heavens^  stars^  it  is  siip^ 
posed,  have  disappeared.    In  our  progress,  hi- 
therto, we  have,  not  unpleasantly,  been  obliged[ 
to  concede  somewhat  more  than  common  vita- 
lity to  the-^'egetablc  race.    And  in  so  doing, 
were  it  to  afford  no  other  satisfaction,  it  yet 
would,  to  a  philosophic  mind,  yield  this  pleasing 
refleftion,  that  the  slaughter  of  animals  for  our 
tables,  is  not  altogether  so  very  Cruel  ihd  wan- 
ton as  has  been  imagined ;    for  it  proves  that,  ^ 
all  being  animated,  the  fruit  and  the  vegetable" 
would  cast  upon  us  the  same  reproach  with  thi  ■ 
sheep  and  the  ox  j  and  without  one  or  the  othefjj 
existence  could  not  be  preserved.     The  killing 
of  an  animal  for  food,  cannot  be  more  criid 
than  the  tearing  up  of  a  root,  or  the  pulling  of 
an  apricot. 

Large  animals,  we  have  seen,  constitute  but  a 
small  part  of  life;  the  earth  teems  with  the 
smaller  tribes.  Every  plant,  every  grain,  every 
particle  of  organized  matter,  contains  millions 
of  animated  beings*  If  incredible  numbers  of 
these  were  not  to  be  devoured  by  other  animals, 
what  would  be  the  effedt  of  such  an  amazing 
multiplication?  From  their  numbers,  they, 
would  soon  injure  and  destroy  each  other.  For 
want  of  sufficient  nourishment,  their  fecundity 

D  d  2  would 
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would  dimixush.  Contagion  and  fimine  wotdd 
produce  the  same  effeds^  as  the  present  con- 
sumption. Thus  the  different  species  must  of 
nectssity  prey  upon  each  other:  and  hence  the 
kiUbg  of  animak  is  both  a  lawful  and  an  inno^ 
cent  pra&icci  became  it  is  founded  in  nature, 
and  they  hold  their  ekistence  under  that  seem- 
ingly hard  condition.*  In  like  manoery  with 
regard  to  plants :  no  objedion  to  the  animality 
of  vegetables  can  be  brought  firom  any  consi- 
deration respeding  their  daily  destru6Hon^  for 
the  destrudion  of  animals  by  other  animals,  the 
tillMm  Bftmium  in  enuiia,  is  an  umrersal  law  of 
nature,  derived  from  the  same  Benevolence,  to 
which  we  attribute  creation  itseifl  The  animals^ 
men,  beasts,  birds,  fishes,  and  insets,  Ihre  upon 
vegetables  J  and  the  animal  vegetabfes^  live 
upon  men,  beasts,  birds,  fishes,  and  inse6):s,  in 
their  nutritive  state  of  diissolution.  Thus  it  is 
by  death,  and  seeming  imperfedtion  in  his  work- 
manship, that  the  Deity  preserves  vegetsd^e  life; 
supports  the  animal  kingdom;  daily  regulates 
aad  renews  the  oeconomy  of  nature  ^  and  conti- 
nues this  wonderful  system  of  things  in  foil  youth 
aid  vigour>  not  interrupted  by  disease,  nor  en- 
fecbjec\  by  old  age.  f 

One 
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One  word  more,  and  I  have  done.  The  real 
value  of  individual  enquiries  is,  that  they  cven^ 
tually  tend  to  general  utility.  All  trees,  says  ah 
ingenious  and  respeftablc  botanist,  *  which  beat- 
stone  fiiiits,  are  liable  to  emit  a  gum,  that  by 
producing  a  canker,  grows  fatal  to  the  health 
and  vegctarion  of  the  trees.  Most  forest  trees, 
are  also  liable  to  what  is  called  bleeding,  which 
proceeds  fix>m  any  injuries,  that  obstruft  the  cir- 
culation of  the  juices.  Some  are  injured  by 
xmskilful  pruning,  and  lopping  at  improper  sea* 
sons  of  the  year ;  and  others  by  the  violence  of 
high  winds,  having  boughs,  or  limbs,  torn  from 
their  bodies,  which  being  left  in  that  state,  ex- 
posed to  all  the  inclemency  of  hard  frosts,  arc 
often  cracked  or  rent  in  the  wood,  or  being 
wasted  and  soaked  by  rains,  the  wounds  imbibe 
so  large  a  quantity  of  moisture,  as  by  causing  a 
fermentation  with  the  natural  juices,  brings  oh 
diseases,  and  destroys  the  health  and  vegetation 
of  the  tree. 

The 'cure  for  trees  of  all  denominations,  is 
applied  in  the  manner  of  a  plaistcr,  to  the 
wounded  or  injured  part.  It  is  of  a  soft  and 
healing  nature,  possesses  an  absorbent  and  ad- 
hesive quality,   and  by   resisting  the  force  of 
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washing  rainsi  the  contraftion  of  nippiKg  jfrdsts, 
Md  the  tSe&s  of  a  warm  sun  or  drying  winds, 
excludes  the  pernicious  influence  of  a  change- 
able atmosphere.  The  general  praftice  has 
been,  to  lop  trees,  or  prune  them,  from  the 
month  of  O<5tober,  when  the  juices  have  been 
exhausted  by  the  summer  foliage,  autumnal 
fruit,  and  general  nourishment  of  the  body  of 
the  tree,  until  the  month  of  March,  when  the 
iap  or  juices  begin  to  re-ascend.  But,  trees  of 
all  kinds,  whether  in  gardens  or  orchards,  in 
parks  or  forests,  may  with  ^eater  safety  and 
advantage  be  pruned  or  lopped  in  the  spring, 
OP*  early  in  the  ^mmer,  than  in  the  winter  sea^ 
sOn  t  for  the  flow  of  the  juices  will  be  repelled; 
a:amore.a£l:ive  vegetation  will  be  caused;  and 
nature  will  be  more  powerfully  assisted  in  heal- 
ing die  wound,  at  the  time  the  sap  is  in  foil 
Vigour,  than  when  it  is  on  the  decline,  as  in 
summer  and  winter. 

The  best  method  of  treating  them,  is  the 
following.  They  should  be  headed  down  with 
i'Saw,  and  the-  place  at  which  they  are  cut  should 
be  smoothed,  either  with  a  draw-knife,  a  chissel, 
or  large  garden  knife,  gradually  sloping  the 
edges  of  the  bark  home  to  the  wood.     Gre^t 

care 
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care  should  also  be  taken,  to  cut  the  stem  or 
branches,  as  near  as  possible  to  some  of  the  last 
year's  shoots  or  buds,  if  there  be  any;  as  the 
application  of  the  plaister  will  increase  the  vi- 
gour of  such  shoots,  and  force  them  to  covet 
the  place.  Apple  trees  arc  very  liable  to  the 
canker.  All  the  infeded  wood,  shouki  be  cut 
clear  away.  Plumb  trees,  and  cherry  trcei 
also.  The  liver-wort,  and  other  mosses,  that 
infc6k  fruit  and  forest  trees,  should  be  cleared 
away  from  the  bark.  All  forest  trees  should 
be  cut,  whether  with  a  saw  or  an  axe,  near  to 
the  ground;  at  the  same  time,  carefully  pre- 
serving the  stump  and  roots  from  any  further 
injury.  The  surfece  should  be  then  smoothed^ 
rounded  in  a  small  degree,  and  covered  with 
•the  plaister,  but'  which,  in  this  instance,  mu«C 
have  an  equal  quantity  of  alabaster  powder, 
mixed  with  the  dry  powder,  generally  dircfted 
to  be  used  after  the  plaister  is  laid  on,  in  order 
to  render  the  surface  harder.  But,  this  is  by 
no  means  necessary,  in  die  usual  application  to 
the  sides  of  trees.  The  shoots  from  trees,  so 
cilt  down,  will  be  vigorous  and  luxuriant,  and 
will  amply  repay  the  expence  of  the  treat- 
ment. 

D  d  4  In 
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^  In  pruning  of  fiuit  trees,  it  would*  ke  well  At 
the  pruner  to  ^cany  a  small  box  of  the  compo* 
sition  about  him,  and  rub  a  little  of  the  plaister 
on  every  wound  made  by  his  knile.  The.  ve- 
getation would  be  iiealthier>  and  the  size  and 
flavour  of  the  fryit  would  be  increased.  For 
the  application!  take  one  i>ushel  of  fresh  cow 
flung,  half  a  bushel  of  Umc  rubbish  of  old 
buildings  -,  (hat  from  the  cieli^gs  of  rooms  is 
t)est ;  half  a  bushel  of  wood  ashes  -,  and  a  six- 
|£enth  part  of  a  bushel  pf  pit,  or  river  fiand* 
The  three  last  articles  are  to  be  sifted  fine  before 
tlicy  arc  mixed.  Then  work  them  weU  toge- 
ther with  a  spade,  and  afterwards  with  ^  wooden 
beater,  until  the  stuff  is  very  ^moodi,  like  fine 
plaistA,  used  for  the  cielings  of  rooms.  All 
dead,  decayed  woodj  must  be  carefully  cu^ 
;iway>  The  compovind  must  be  laid  on  the 
freslx,  spund  wood.  The  pkister  must  be  about 
one  eighth  of  an  inch  thick  >  the  edge^  finished 
off*  as  thin  as  possible.  Then  take  a  quantity 
jpf  dry  powder  of  wood  ashes*  mixed  with  a 
^ix^  part  of  the  same  quantity  of  the  fishes  of 
[burnt  bOfies;  put  it  into  a  tin  box^  with  holes 
in  the  top,  and  shake  the.ppwder  on  the  sur&ce 
of  the  plaister,  till  the  whole  is  covered  over 
^ith  its    then   apply    more    powder,   till  the 

.  Vhole 
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whole  plaister  becomes  a  dry  smooth  sur&ce. 
When  lime  rubbish  of  old  buildings  cannot 
be  easily  got>  take  pounded  chalky  or  common 
lime,  after  having  been  slacked  a  month  at  least. 
As  the  growth  of  the  tree  i?n!l  gradually  affedk 
the  plaister,  by  raising  up  its  edge  next  the  bark^ 
care  should  be  taken,  when  that  happens,  to 
rub  it  oyer  with  the  finger,  when  occasion  may 
require,  which  is  best  done,  when  moistened  by 
rain,  that  the  plaister  may  be  kept  wfaotej  to 
prevent  the  air  ai}d  wet  from  penetrating  intft 
(he  woodf 
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: .  Destruction,  is  necessary  to  ufe.  it 

is  only  from  the  destruftion  of  each  other,  that 
animals  and  vegetables  exist  and  multiply.  The 
total  quantity  of  life,  remains  always  the  same. 
Death,  who  would  seem  an  universal  destroyer, 
annihilates  no  part  of  that  primitive  vitality, 
which  is  common  to  all  organized  beii^.  He 
attacks  individuals^  he  spares  the  spedes.  He 
crushes  the  form ;  but  has  no  influence  on  die 
niatten  In  all  the  operations  of  nature,  in* 
deed,  it  evidently  appears,  there  reigns  a  greater 
predileftipn  for  life,  dian  for  death.  An  un- 
wearied, and  incessant  produfbion  of  organized 
bodies  is  manifest  every  wher^.  Even  we  our- 
selves' can  increase  at  pleasure  the  number  of 
vegetables  and  animals  i.  but,  we  cannot  aug- 
ment the  quantity  of  stones,  or  of  inert  matter** 
Does  not  this  indicate  the  most  ordinary  and 
femiliar.  operation  of  nature,  tp  be  the  produc*? 
rion-  of  bodies  ^  with  the  fun£tions  of  life  and 

ani- 
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animation?*.  The  prime  objeft  is,  the  pro- 
clu^lion  and  preservation  of  existence  in  general, 
in  the  utmost  extent  and  variety.  All  second 
causes  are>  by  immutable  laws,  rendered  subser^ 
vient  to  this  purpose.  If  the  species  multiply, 
it  is  in  order  to  repair  the  losses  to  wl^Jch  their 
frailty  exposes  them  j  if  they  destroy  each  other, 
or  if  the  term  of  their  existence  be  confined, 
it  is  to  prevent  their  increase  from  becoming 
excessive. 

The  beings  of  this  world  aft  one  upon  an- 
other, not  by  a  blind  and  fortuitous  energy,  but, 
by  constant  and  undeviating  laws.  And  who 
can  suSiciendy  admire  and  praise  the  amazing 
benevolence  of  the  Maker  of  all  things,  in  his 
vouchsafing  to  make  such  provision  for  continu*- 
ing  and  supporting  the  animal  and  vegetable 
parts  of  the  creation  in  a  series  of  uninterrupted 
$uccession  ?  But,  how  is  the  mystery  of  pro- 
pagation to  be  explained  ?  Some  have  had  re- 
course to  an  indefinite  divisibility  of  matter; 
supposing  that  all  the  infinite  individuals  of 
every  species,  were  aftually  contained  in  the 
first  original  seed.  But,  in  what  manner  can 
they  imagine  such  infinitely  impregnated  origi- 
nal seeds  tQ  have  first  com^  into  existence  ?    Or 

how 
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ham  comes  such  an  infifiite  number  of  animak 
to  issue  four  one  Impercepdfale  germ  ?  To 
jfacgin,  however,  in  order.  The  word  geneia*- 
tioo  we  wiH,  if  yon  please,  omit,  as  it  iii^)l]es, 
Xhe  pvmg  being  to  animais  and  vegetables,  or 
their  £rst  creation.  Tofsa^  is  to  be  distinguished 
^  die  woik  of  the  Omnipotent  alone,  at  his 
£rst  idmightf  fiat.  Propagation  is  the  word 
which  will  best  serve  our  purpose,  as  it  merely 
implies  a  successive  multiplication  and  increase» 
after  the  original  incomprehensible  creation,* 
Jn  a  general  view  of  things,  we  are  incompetent 
,to  conceive  how  any  thing  but  impulse  of  body, 
ican  more  body.  Yet  my  right  hand  writes, 
while  my  left  hand  is  still:  what  is  it,  which 
causes  rest  in  the  one,  and  motion  in  ti^e  other  ? 
•Nothing  but  my  will,  a  thought  of  my  mind : 
my  thought  omly  changing,  the  right  hand  rests, 
jtnd  the  kk  moves.  This  is  matter  of  faft, 
^which  cannot  be  denied.  Can  we  explain  this, 
and  make  it  intelligible  ?  f  On  material  prin- 
ciples, we  cannot.  What  are  we  then  to  say  of 
creation,  or  even  of  the  propagation  of  the  va« 

l"iousjorganic  beings  of  the  earth?* 

■  « 

Our  knowledge  is  narrow.     He  who  know^ 
fuijr  thing,  knows,  in  the  first  instance,  that  he 

needs 


needs  not  seek  long  for  proo6  of  bis  ignorance. 
The  meanest  and  most  obvious  things  that 
come  in  our  way,  have  dark  sides,  which  the 
quickest  sight  cannot  penetrate.  The  clearest 
£»id  most  enlarged  understandings  of  thinking 
men,  fuid  themselves  perpkxed  and  at  a  k)$s  in 
every  particle  of  matter.  What  i$  that  plastic 
power  in  nature,  which  forrhs  and  gives  e»sl- 
cnce  to  the  embryo  ?  Matter  cannot  be  sup- 
posed its  own  fbrmatrix,  ta  modify  itself  into 
ail  the  forms  that  appear  to  our  senses  in  every 
tnimal  and  vegetable  being  whatsoever^  Btit, 
kt  us  rcfled,  that  if  there  were  a  time  when 
fliatcrr,  or  any  part  of  it,  was  unformed,  it  must 
be  supposed  to  have  been  inaftive  and  at  resf 
at  that  time  J  and  if  it  be  said,,  that  thfi  matter 
became  aftive  at  any  time  to  form  itself^  inde- 
pendently of  a  Supreme  Beings  then  it  must  be 
supposed  to  have  had  a  prescience  of  whatso^ 
ever  difiercnt  orders,  situations,  forms,  motions, 
and  qualities,  would  be  necessary  for  the  weH 
being  of  the  whole ;  for  such  a  power,  necessa- 
rily implies  a  previous  design  to  form  and  dis- 
pose kself  into  every  '  species  of  being  that 
possibly  can  exist.  And  then,  if  this  prescience 
be  alk>wed  to  matter,  k  must  be  allowed,  also, 
to  have  been  eternal,  because  an  exordium  to 
prescience  cannot  be  accounted  for.     For  let 

mc 
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me  ask,  what  Is  prescience  ?  Surely  it  must  be 
answered)  it  can  only  be  an  attribute  of  some 
being.  Of  what  being?  Of  matter,  or  of  «ii 
Omnipotent  Intelligent  Being?  Who  can  ra- 
tionally refiisc  the  latter  ?  Or  who  can  seriously 
imagine  matter  could  have  had  existence  at  all, 
without  the  previous  cogitation  of  the  One  All* 
powerful  Mind  ?  ♦ 

'  It  IS  invention,  it  is  said,  which  in  different 
degrees  distinguishes  all  real  genius*  The  ut- 
most stretch  of  human  study,  learning,  and 
industry,  which  master  every  thing  besides,  can 
never  attain  this.  It  furnishes  the  best  mate- 
rials ;  and  without  it,  judgment  itself  can  at  best 
but  steal  wisely,  or  at  most,  be  conceived  to 
live,  by  managing  die  riches  of  nature.  Were 
it  possible  for  us,  however,  to  reach  the  truth  in 
aU  sciences,  we  should,  I  am  apprehensive,  find 
that  it  has  been  the  greatest  men,  who  have 
wandered  oftenest.  The  philosopher  who  states 
sentiments  of  his  own,  must  necessarily  be  some- 
times  mistaken,  and  may  be  too  often  found  to 
reason  jiypothetically.  Yet,  though  the  wan- 
derings of  the  invendve  and  refiefting  mind^ 
do  not,  in  every  respe6t>  merit  approbation, 

they 
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tkey  nevertheless  call  for  respcft.  .The  absur- 
ditie^  of  the  profound^  are  generally  ihn,  results 
of  thought  and  of  courage :  such  men  dare  flyv 
when  others  scarcely  creep.— Organic  bodies^ 
we  are  told,  are  nourished  by  the  particles  of 
aliment  which  they  imbibe,  and  are  similar  to 
them ;  they  grow,  and  are  expanded  by  absorb^ 
ing  those  organic  particles ;  and  they  propagate^ 
because,  they  contain  some  organic  particles, 
similar  to  themselves.  Till  his  growth  be 
completed,  man,  like  other  wimals,  has  kw: 
or  none  of  these  superfluous  particles.  For 
this  reason,  he  is  incapable  of  propagating. 
When  he  has  nearly  attabed  his  full  size,  he  no 
longer  wants  the  same  quantity,;  the  surplus  is 
therefore  sent  from  aU  parts  into  reservoirs  de« 
stined  for  their  reception.  A  little  of  the  male 
fluid,  meeting  with  the  smallest  drop  o{  thd 
female  fluid,  is  sufficient  for  the  purpose  of  pro«« 
pagation.  Nay,  so  certain  is  it  held,  that  the 
seminal  fluid  is  formed  by  the  surplus  of  the  nu- 
tritive particles,  that  the  condition  of  mutilated 
animals,  is  supposed  to  put  it  beyond  all  doubt. 
In. this  unnatural  state  they  grow  &t.  The  su*- 
perabundance  of  nutriment,  having  no  organs 
for.  its  evacuation,  changes  the  whole  habit  of 
the  body.    They  increase  in  size  i  and  generally 

in 
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ii>  defermity.  Wc  are  Kkewisc  teld,  that  thtf 
destruction  of  orgaidzcd  bodies,  is  only  a  sepo^ 
t2St}an  of  che  orgahic  particles  of  which  they  ai^ 
composed*^ 

The  sameness  of  species^  proves  the  same-^- 
mss  of  atoms.  This  was  a  &vourite  do&rine 
of  the  father  of  the  Epicurean  se£l.  That 
there  are  atoms>  says  he^  is  evident  >  for  seeii^ 
diat  nature  makes  nothing  of  nothings  and  re- 
duces nothing  to  nothing,  there  must  remain 
in  the  dissolution  of  compound  bodies,  some- 
t^ktfig  that  is  incapable  of  farther  dissolution,  f 
If  you '  sa)^  that  the  elementary  particles  are 
stiU  dissolvable^  or  divisible,  it  Will  be  necessaiy^ 
by  subdividing,  to  come  at  last  to  something 
ibstt  is  solid,  and  incapable  of  division;  since 
neither  nature  herself  dissolves  things  infmitely, 
but  stays  in  sornc  last  thing,  nor  can  bodies 
admit  of  an  infinite  cfivision.  Add,  also,  the 
divers  sorts  of  constancy  in  nature,  as  in  carry- 
ing on  animak  ahvays  to  certain  bounds  of 
strength,  augmentation,  and  Kfe ;  in  imprinting 
always  the  same  distintftions,  and  marks  of 
every  particular  kind ;  which  she  could  not  do 
if  she  did  not  use  principles  certain  and'  con- 
stant, and  therefore  not  obnoxious  to  dissolu- 
tion 
*  Buffbn.  f  Eptciurtts. 
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tion  and  mutation.^  All  that  bodies  difFer  in^ 
is  in  qualities;  which  qualities^  or  figures^  in- 
deed, are,  it  must  be  confessed^  incomprehen*- 
sible. 

The  foundation  of  BufFon's  system,  on  uni- 
versal matter,  generation,  and  nutrition,  is  to 
be  found,  in  the  do&rine  which  was  held  and 
taught  by  Anaxagoras,  Empedocles,  and  others 
of  the  earliest  philosophy.     Diogenes  Laertius, 
Aristotle,  and  Plutarch  inform  us,  that  Anaxa- 
goras believed  bodies  to  be  composed  of  small 
similar,  or  homogeneous  particles:   that  these 
particles^  indeed,  admitted  a  certain  mixture  of 
minute   heterogeneous  particles ;  -  but,  that  it. 
was  sufficient  for  the  constitution  of  any  parti- 
cular species  of  body,  to  have  the  greater  part 
of  the  particles  of  a  similar  or  homogeneous 
nature,  that  is,  of  the  nature  of  that  particular 
species.    Different  bodies,  he  held  to  be  dif- 
ferent masses,  of  similar  particles  among  them- 
selves, but  dissimilar  as  relative  to  others.     For 
instance,  the  blood  he  believed  to  be  formed 
of  many  molecules,  or  particles,  each  of  which 
was  blood ;    that  a  bone  was  formed  of  many 
little  bonesi  whose  extreme  minuteness  prcvent- 
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cd  theif  being  observed :  in  a  word,  diat  im* 
perceptible  veins>  arteries,  nerves,  muscles,  &c. 
were  derived  to  tis  from  every  grain  of  nutri* 
ment  we  received,  whether  animal  or  vegetable; 
This  similarity  of  parts,  he  called  ofjuoio^is^zuu  • 
Wherefore,  according  to  this  philosopher,  there 
is  neither  generation  nor  cotruption,  property 
speaking;  neither  birth  nor  death:  the  gene- 
ration of  each  species,  being  nothing  rhorc  than 
the  assemblage  of  many  constituent  particles  of 
that  species,  and  the  destruftion,  the  dis^iinion 
of  those  particles :  all  which  particles,  invaria- 
bly preserving  a  tendency  to  fe-union,  at  length 
re-produce,  by  their  junction,  other  bodies,  each 
after  its  kind,  ♦ 

Empedocles  taught,  that  matter  had  an  mhc- 
rcnt  and  living  force,  a  subtile  and  aftive  fire, 
which  gave  motion  to  every  thing ;  and  which- 
BufFon  styles,  organic  matter  always  aftivt,  or 
organic  animated  matter :  for  fire,  says  he,  con- 
verts almost  every  species  of  matter  into  its 
own  substance :  animals  partake  of  the  nature 
of  flame;  their  internal  lieat  is  a  species  of 
fire  approaching  to  flame.  Empedocles  had 
Kkewise  a  sentiment  on  generation,  which  Bu<^ 
fon  has  followed,  and  which  he  has  cxpitessed  in 

almost 

•  Duteft; 


LETTER   LXI.  435 

almost  the  very  terms  of  his  master,  viz.  That 
the  seminal  liquor  of  both  sexes  contain  all  the 
analogous  molecules  of  the  animal  body,  and 
arc  necessary  to  its  rc-produftion.  "  Empe- 
docles,  quidem  divulsa  esse  sobolis  membra 
aeiebat  ut  in  fieminae  alia,  alia  in  maris  semine 
continerentur."  In  like  manner,  Anaxagpras 
has  been  followed,  by  the  same  naturalist,  in  the 
supposition,  that  there  is  in  nature  a  common 
matter  for  animals  and  vegetables,  and  which 
serves  for  the  nutrition  and  developement  of 
all  things  that  live  or  vegetate;  ^d  Plotinus 
in  the  doctrine,  that  the  different  parts  of  each 
animal  have  an  attraftive  virtue,  by  means  of 
which  they  appropriate  such  portions  of  the 
^ment  as  best  accord  with  them.  <^  Animalis 
quodlibet  membrum  habet  vim  ad  attrahendam 
portionem  propriam  alimenti,  venae  ad  sangui- 
nem  >  arteriae  ad  spiritum ;  testiculi  ad  semen/' 
With  Anaxagoras,  also,  Buffon  holds  the  non- 
existence of  pre-existing  germs,  but,  that  there 
is  an  organic  matter,  always  adive,  always  ready 
to  form  itself  in  the  internal  mould ;  and  that 
consequently,  neither  animals  nor  vegetables  can 
ever  be  exhausted,  and  that  there  are  as  many 
at  this  hour,  as  there  were  at  the  beginning  of 
the  world«  ♦ 

E  c  2  But, 
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But,  let  us  hear  BufFon  himself,  on  the  sub- 
jeft  of  this  ancient  hypothesis.  There  exist  in 
nature,  says  he,  organic  particles,  every  way 
similar  to  those  large  oiganized  bodies,  which 
are  so  conspicuous.  These  particles  are  living, 
and  are  the  primary  and  incorruptible  eIementS4 
They  constitute  the  animal  or  vegetable;  and 
consequently  re-produ£tion  is  nothing  but  a 
change  of  form,  efFeded  solely  by  the  addition 
of  similar  particles ;  and  the  death,  or  resolu* 
tion  of  organized  bodies,  is  nothing  but  a  sepa« 
ration  of  the  same  particles.  From  these 
living,  or  organic  particles,  all  animals  and  ve- 
getables derive  their  ori^n*  All  animals  and 
vegetables;  contain  an  infinite  number  of  these 
particles;  and  most  abundantly  in  their  seedsy 
because  their  seed  is  an  extraft  from  all  their 
organic  parts.  Nor  are  they  different  in  the 
semen  of  the  female,  from  the  semen  of  the 
male ;  nor  even  in  the  seed  of  plants.  These 
living  beings,  contained  in  the  seminal  fluid  of 
both  sexes,  are  not  real  animak,  but,  organized 
living  molecules.  But,  why  do  I  deny,  says 
Bufibn,  it  may  be  asked,  these  moving  bodies 
to  be  animals,  after  they  have  been  uniformly 
recognized  as  such  by  every  man  who  has  ex« 
amined  them  i    And  how  is  it  possible  to  con-* 
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ceive  the  nature  of  living  organic  particles, 
unless  we  allow  them  to  be  real  animals  ?  To 
suppose  an  animal  to  be  composed  of  lesser 
animals,  is  nearly  the  same  idea,  as  when  one 
sajrs,  an  organized  body  is  composed  of  organic 
living  particles.  These  are  my  answers,  says 
he :  Mr.  Needham  and  myself  have  proved, 
by  repeated  experiments,  that  the  moving  bo- 
dies in  the  seminal  fluid,  are  not  real  animals, 
but  bodies  more  simple,  and  less  organized  than 
animals;  the  constituent  particles,  perhaps,  of 
all  animated  bodies.  Mites,  and  other  animal- 
cula,  are  totally  different  from  these  organic 
particles,  which,  when  a  great  number  of  them 
unite,  become  perceptible  by  means  of  the 
microscope.  * 

The  corruption  and  resolution  of  animals  and 
vegetables,  continues  the  same  writer,  produce 
an  infinite  variety  of  organized  bodies :  some 
of  them,  as  the  calmar,  are  only  a  kind  of  ma- 
chines, which,  though  exceedingly  simple,  are 
very  aftive.  Others,  as  the  spermatic  animal* 
cula,  seem  to  imitate  the  movements  of  animals. 
Odiers  resemble  vegetables,  in  their  manner  of 
growth  and  expansion.  There  are  others,  as 
those  of  blighted  wheat,  which  at  pleasure  can 
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alternately  be  made  to  live  or  die.  There  are 
others,  which  are  at  first  a  kind  of  vegctaHes, 
then  become  a  species  of  animals,  and  again 
return  to  their  vegetable  state.  Thus,  there 
unquestionably  are  several  organized  bodies, 
which  we  consider,  as  real  animals,  but,  which 
are  not  engendered  by  others  of  the  same  spe- 
cies. The  eels,  in  paste ;  those  in  vinegar ;  and, 
in  short,  all  the  pretended  microscopic  animals, 
have  no  other  origin  than  the  union  of  the 
organic  particles  of  the  most  essential  part  of 
the  grain.  To  discover  this,  we  have  only  to 
infiisc  animal  or  vegetable  substances  in  water. 
The  salts  melt ;  the  oik  separate ;  and  the  or- 
ganic particles  become  evident  by  their  move- 
ment. The  prolific  matter  first  discovers  it- 
self under  the  form  of  vegetation.  It  forms 
into  fiilaments,  and  expands;  the  extremities 
and  joints  swell,  and  burst,  to  give  passage  to 
the  tntiltitude  of  moving  bodies,  which  have 
the  semblance  of  animals.  Nature,  it  would 
appear,  begins  all  her  motions  by  a  kind  of 
vegetable  motion.  The  faetus,  at  first,  only 
possesses  a  vegetable  growth  and  motion;  it 
breathes  not,  till  it  comes  into  the  air.  * 

•  Boffon. 
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Men,  I  am  s'ony  to  say  it,  by  stepping  beyond 
nature  in  their  conjeftures,  often  step  beyond 
reason  also.  Thus,  those  who  have  deduced  par- 
tides  from  all  parts  of  the  body,  and  assembled 
them  in  the  testes  of  tiie  males,  and  the  mistaken 
testes  of  ,the  female?,  eye  particles  from  the 
eye ;  nose  particles  from  the  nose ;  and  so  on 
of  the  rest,  to  form  the  proles,  have  been  ex- 
travj^nt.  They  did  not  refleft,  that  since  it 
was  necessary  that  particles  should  come  spe- 
cifically from  every  part  to  form  a  complete 
animal  in  the  womb,  it  must  necessarily  follow, 
that  the  maimed  or  lame  parent,  should  beget  a 
maimed  or  lame  child ;  a  man,  who  had  by  ac- 
cident lost  a  leg,  arm,  eye,  or  ear,  should  beget 
a  child  wanting  these  parts,  and  so  on.  But, 
we  well  know,  the  lame,  the  blind,  and  the 
earless,  produce  children  perfeft  in  all  respe<5ls  5 
and,  on  the  contrary,  that  the  best  formed  cou- 
ples, often  produce  children  imperfcd:  and  dis- 
figured, which  could  not  be  the  case,  if  such 
were  the  true  system.* 

Besides  the  homoiomerei^y  and  the  organic 
molecules,  Hippocrates  insinuates,  that  the  se- 
men of  mak^  is  ftiU  of  animalcula.  Demo- 
critus  talks  of  certain  worms  which  assume  th^ 
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human  figure ;  and  Aristotle  telb  m,  that  the 
first  men  issued  fi^om  the  earth  in  the  form  of 
worms.  At  the  same  dme,  indeed,  this  latter^ 
after  the  Pythagoreans,  admits  that  the  seminal 
liquor  of  both  sexes>  mixing  together,  contri- 
butes to  the  formation  of  the  faetus;  which 
fietus  becomes  either  mak  or  female,  according 
to  the  greater  abundance  of  the  male  or  female 
organic  molecules;  and  resembles  either  the 
Either  or  mother,  according  to  the  different 
contributions  of  the  two  semen.  "  Constat  se- 
men  esse  excrementum  alimenti,  quod  ultimum  in 
membra  digeritur*\  But,  the  irrationality  of  this 
hypothesis  is  evident,  as  there  is  no  given  force, 
which  can  send  the  least  particle  into  the  fallo- 
pian tubes,  the  ingress  of  which  into  the  uterus 
is  so  small,  as  to  escape  the  most  nice  attention, 
and  so  contrived,  as  not  to  suffer  perhaps  even 
air  to  pass  through  it. 

The  most  celebrated  systems  of  propagation, 
however,  I  mean  of  our  modern  ones,  may  be 
reduced  to  two :  the  one  attempts  to  explain  the 
formation  of  animated  beings  mechanically ;  the 
other  supposes  them  to  be  already  formed,  and 
pre-existing;  and  that  the  aft  of  fecundation 
only  unfolds  them,  and  renders  them  visible. 
•Those  who  favour   this    second   system,   are 

again 
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again  divided  mto  two  parties,  some  being  of 
opinion,  that  the  faetus  pre-exists  in  the  femstle, 
and  others,  in  the  male.  Old  philosophers  gave 
oviparous  and  viviparous  birth  to  stones  and 
minerals. 

But,  some  modern  philosophers  cannot  con* 
sider  the  formation  of  the  fetus,  or  of  the 
plant,  as  any  thing  else  than  a  pure  and  absolute 
crystallization.  Animals  and  vegetables,  says 
one  of  these  celebrated  men,'  are  produced  bjr 
the  crystallization  of  their  seeds ;  and  by  the 
same  power  they  are  nourished,  and  increase  in 
size.*  This,  you  will  say,  is  strange  doftrine. 
A  man  and  an  oak>  to  be  formed  as  a  quarts 
and  a  granite !  The  subjeft  of  propagation, 
is  indeed  intricate,  and  foil  of  difficulty.  Of 
all '  the  arcana  of  nature,  none  are  certainly  more 
removed  from  the  inquisitive  and  prying  eyes  of 
experimental,  investigation,  than  the  generation 
and  succession  of  animals  and  vegetables. 

Aristotle,  Averrhoes,  Avicenna,  and  other 
philosophers,  have  endeavoured  to  prove  that 
females  have  no  prolific  fluid :  for,  say  they,  if 
they  have,  why  do  they  not  produce  without 

the 
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the  intercourse  of  the  mak  ?  Others^  agam» 
9uch  as  Valianierij  have  concluded^  that  the 
work  of  generation  is  carried  on  in  the  female 
.testicles}  that  the. male  seed  ascends  mto  the 
ovarium^  penetrates  the  egg,  and  gives  motion 
to  the  fetus,  which  previously  existed  in  the 
.egg.  De  Graaf  says^  viviparous  females  have 
eggs,  in  the  ovaria,  or  testicks,  but,  that  they 
cannot  be  separated  till  they  are  fecundated  by 
the  semen  of  the  male.  Malpighius  reasoned 
nearly  in  the  same  way.  Steno,  S  wammerdam, 
and  Van  Horn,  ranged  under  similar  arguments. 
The  vis  plastica,  you  thus  see,  has  been  tor*- 
tured  in  various,  ways.  It  was  played  with  from 
age  to  age,  until  the  learned  members  of  the 
Ljmcean  Academy  in  Italy  began  their  deep 
researches  into  the  works  of  nature.  They 
began  to  rejed  all  notions  of  spontaneous  or 
equivocal  generation.  They  began  to  consider 
the  appearances  in  the  spermatic,  substance  of 
$ome  .animals  they  had  examined,  as  eg^ 
whence  the  future  animals  were  to  comej  and 
•to  establish  certain  points,  which  all  tended  to 
the  same  great  truth,  omnia  ex  qvq. 

Harvey,  from  die  labours  of  this  society, 
•first  drew,  it  is  probable,  the  idea  of  his  system, 
for  he  was  a  student  at  Padua>  about  the  time 

of 
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of  the  institution  of  the  Lyncean  Academy.* 
Not  but  that  the  same  system  is  to  be  traded  t43i 
a  much  earlier  period.  Empedocles,  it  lis  be« 
lieved^  taught  it.  Hippocrates,  Aristode,  and 
others,  adopted  it  in  a  great  measure  from  him. 
Macrobius  positively  says,  that  the  egg  is  the 
first  principle  of  generation,  in  all  animals  that 
multiply  from  coition.  In  omHi  genere  amman^ 
tium  qua  ex  coitione  nascuntufy  invenies  ovum  ali^ 
quorum  esse  princifium  instar  elementu^  Harvey's 
opinion,  however,  is,  that  all  females  are  fur- 
nished with  eggs,  and  that  the  embryos,  or 
young  animals,  are  formed  in  the  same  manner 
as  a  chicken  in  the  egg  of  a  bird.  Generation, 
according  to  him,  is  effefted  whoUy  by  means 
of  the  uterus  or  womb,  which  conceives  the 
fetus  by  a  kind  of  influence  communicated  to 
it  by  the  male  semen,  much  in  the  same  way, 
as  the  load-stone  communicates  magnetism  to 
iron.  Nor  does  this  influence,  he  thinks,  aA 
only  on  the  uterus,  but,  is  communicated  to  the 
whole  body  of  the  female,  which  is  altogether 
prolific;  though  the  uterus  is  the  only  part 
capable  of  conceiving  the  fetus,  as  the  brain 
is  the  only  part  capable  of  conceiving  ideas  and 
intelligence. 

This 
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This  at  present  generally  received  hypothesis^ 
vmnia  ex  ova,  had  yet;  many  opponents  to  en-- 
counter  in  the  beginning.     Leuwenhoek^  An* 
dry,  and  other  celebrated  philosophers,  exerted 
every  effort  against  the  egg  system.      They 
£uicied  they  discovered  in  the  semen  of  the 
malesj  the  animalcula.     They  contended  the 
females  had  none>  and  that  they  derived  their 
fecundity  solely  from  the  males.     In  short,  ac- 
cording  to  their  system,  it  was  not  the  first 
woman,  but,  the  first  man,  who  contained  all 
mankind  in  his  body.     Spermatic  animals,  it  is 
certain,  are  in  incredible  numbers  in  the  semen 
of  males.     They  are  of  different   figures,  in 
different  animals,  and  have  commonly  a  circu-- 
lar  motion :  but,  they  are  all  long,  says  Buffon, 
thin,  without  any   members,   and  move  with 
rapidity.      Andry  goes   farther,  and  says,-  the 
spermatic  animalcula  are  to  be  found  in  the 
human  semen,  when  arrived  at  the  age  of  pu- 
berty, but,  never  previous  to  it ;   that  they  do 
not  exist  in  the  semen  of  old  men ;   very  few, 
when  the  habit  is  affedted  by  the  venereal  dis- 
ease :  but,  that  none  alive  have  ever  been  traced 
in  impotent  persons. 

The  system  of  eggs,  it  is  confidently  assert- 
ed, explains  nothing,  and  has  no  foundation  in 
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Aaturc*  But,  those  who  say  so,  and  who  con- 
sider organic  molecules,  or  the  more  specious 
idea  of  spermatic  worms,  as  the  immediate 
cause  of  generation,  must  they  not  of  necessity 
suppose,  that  they  exbt  in  the  seed,  whenever 
fecundation  takes  place?  And,  on  the  con- 
trary, that  the  seminal  fluid  must  be  unprolific, 
when^  it  is  totatally  destitute  of  inhabitants? 
Its  advocates,  indeeed,  admit  this.  But  thcn> 
what  they  admit  does  not  agree  ynth  h&.  In 
the  seed  of  animals,  it  is  true,  vermicula  may 
generally  be  observed,  yet,  in  that  of  toads,  in 
an  experiment  made  by  Spallanzani,  they  wen^ 
entirely  wanting ;  and,  notwithstanding  this,  the 
semen  generated  tadpoles,  in  as  complete  a  man* 
ner  as  the  fluid  of  other  individuals,  though 
abundantly  peopled.  I  have  frequently  proved,* 
says  this  great  naturalist,  when  the  seed  of  the 
frog  or  toad  was  mixed  in  equal  quantity  with 
human  urine  or  vinegar,  which  destroyed  all 
the  worms,  that  the  semen,  notwithstandmg,  did 
not  lose  its  prolific  power. 

The  rudiments  of  all  animals  are  formed  in 
the  ovum.     The  fecundation  of  the  ova,  is  in 

< 

the  ovaria,  and  this,  as  I  have  already  said,  not 
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•  fiufibni 


446.  lETTER   LXI* 

^m  any  gross  seminal  matter,  for  such  cannot 
insinuate  itself.  But,  can  it  then  be  from  sper- 
madc  worms  ?  If  the  vehicle,  in  which  such 
worms  swim,  cannot  pass,  how  are  we  to  con- 
ceive the  worms  themselves  can  reach  the 
ovarium  ?  Or,  if  they  can  reach  it,  by  what 
mechanism  can  they  be  supposed  to  penetrate 
the  ova,  and  not  lose  the  inclosed  fluid  ?  Every 
animal,  as  every  vegetable,  at  its  creation,  was 
made  capable  of  bringing  forth  its  ofispring, 
according  to  its  kind,  in  a  successive  series. 
The  mystery  of  propagadon,  is  best  reasoned 
upon  from  analogy.  Eggs,  and  seeds,  are  what 
wc  see  animals  and  vegetables  grow  from  be- 
ibre  our  eyes.  But,  eggs,  it  is  said,  instead  of 
being  common  to  all  females,  are  only  instru* 
ments  employed  by  nature,  for  supplying  the 
place  of  uteri,  in  those  animals  which  are  de« 
prived  of  this  t^rgan:  the  egg,  in  oviparous 
animals,  answering  the  same  purpose  as  the 
uterus,  and  menstrual  flux  in  the  viviparous.^ 

« 

Those  diminutive  beings,  which  inhabit  the 
seminal  fluid,  have  thus  been  more  signalized 
by  the  .daq)utes  and  theories  of  men  of  science, 
than  any  of  the  larger  animals  of  the  earth* 
But,' this  microscopic  world  in  infusions,  affords 
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oviparous,  as  well  as  viviparous  individuals. 
In  all,  miiltiplication  is  exceedingly  rapid.  A 
single  individual  soon  produces  an  offspring  too 
numerous  to  be  counted  $  and  the  quantity  iir 
a  short  time  surpasses  not  only  belief,  but  ima- 
gination. Their  number^  says  Spallanzani,  ex- 
ceeds that  of  the  integrant  parts  of  the  fluid. 
All  putrifying  substances,  and  water  of  every 
kind,  contain  inconceivable  multitudes.  Every 
drop  is  peopled  with  myriads.  The  means  by 
which  they  sustain  life,  furnish  an  amusing  part 
of  their  history.  Some  excite  an  eddy,  by 
moving  rapidly  the  filaments  which  are  placed 
round  the  opening  of  the  mouth,  and  thus  draw 
cowards  them  the  particles  of  food  that  float 
in  the  liquor.  Others,  with  all  the  ferocious- 
ness of  rapacious  animals,  pursue  their  weaker 
fellows,  and  devour  them.  In  short,  they 
manifest  all  the  powers  and  vigour  of  larger 
animals'.* 

These  animalcula  in  animal  and  vegetable 
infusions,  we  have  already  seen  denied  to  be  the 
oflfspring  of  parents  of  the  same  kind,  but,  to 
be  the  produ6ti6ns  of  a  certain  aAive  force, 
with  which  «very  microscopical  point  of  ani- 
mal and  vegetable  life  is  endued.    The  sub-* 

stance 
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Stance  employed  in  these  effusions^  says  Need- 
ham,  first,  by  its  own  innate  energy,  divides 
kself  into  filaments,  and  then  vegetates  into 
numberless  zoophytes,  fi-om  which  proceed  all 
the  different  species  of  microscopical  animals : 
these  animals,  after  a  certam  time,  become'  mo- 
tionless, and  subside  to  the  bottom,  where  they 
are  resolved  into  a  gelatinous  and  filamentous 
substance,  which  shoots  into  new  zoophyte^, 
jrielding  animals  of  a  lesser  species.  As  proof 
of  this,  observe,  says  he,  the  appearances  in 
the  infusion  of  a  grain  of  wheat,  where  the 
seed  is  observed  exercising  this  produdKve 
force,  by  vegetating  into  numerous  stems, 
crowned  with  heads,  bursting,  as  it  were,  into 
file,  and  throwing  out  their  animal  progeny. 
To  this  operation,  the  pushing  forth  of  new 
shoots  succeeds,  and  the  forming  of  new  beads, 
for  the  production  of  another  generation. 

These  filaments  and  stems,  however,  the 
supposed  vegetable  parents  of  animalcular  race, 
Ellis  affirms,  after  a  carefid  scrutiny  with  thcf 
best  glasses,  to  be  nothing  else  than  the  roots 
and  Stalks  of  that  class  of  fungi  called  mucor, 
or  mouldiness,  vegetating  in  the  inft}5ion,  and 
the  growth  of  which  is  so  amazingly  quick,  that 
the  plants  may  be  perceived  in  the  microscope, 

even 


even  to  grow  zad  seed  under  the  tjt  Of  the 
observer.  Their  stems  terminate  each  in  ad 
oblong  seed  vessel ;  from  a  hole  in  the  top  of 
nrhichj  he  has  plaiiily  seen  their  numerous  and 
minute  globular  seeds  propagatedj  and  after- 
wards turning  about  in  the  Water,  as  if  they 
were  animated.  But,  this  last  motion,  he  af- 
firms, is  owing  to  myriads  of  the  minutest 
animaicula  concaiiied  in  the  putrid  water,  add 
attacking  the  sdeds  of  the  mucor  for  food. 
Hence  it  is  to  be  inferred,  that  the  infused  ve- 
getable substance,  is  not  the  parent,  but  the 
pabulum,  or  nidus,  both  of  the  mucor,  and  of 
the  small  microscopic  fry,  whom  Needham's 
theory  woiild  deprive  of  the  honour  of  animal 
parentage:  and  the  pre-existent  germs,  or  the 
seminal  system,. .  may  yet  stand  their  ground 
against  the  aflive  forces  of  Needham,  and  the 
organic  molecules  of  BuSbn.  Nothing  can 
reconcile  the  doftrinc,  that  beings  endued  with 
spontaneous  motion,  many  of  thim  most  cut* 
fiously  organized,  can  Be  produced  by  the  mere 
f nergy  and  aftivity  of  the  niinute  particles  of 
vegetable  and  animal  nature  in  a  state  :of  decom«> 
position.  ^ 

« •  • 

Bur,  from  what  are  organizations  produced  i 
When  an  animal  and  a  tree,  is  ^  coiqpkt?  in 
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growth  tt|  trtry  organ,  (fcMr  after  its  completkiit 
it  may  grow  larger,  though  not  niore  perfe&) . 
the  femak  then,  and  not  before,  is  capable  of 
producing  its  ova,  or  seeds  from  the  ovaria. 
No  formation  of  organic  particles  takes  place^ 
either  in  the  animal  or  vegetable  kingdoms. 
The  oxder  of  fetuses  which  annually  make 
their  appearance  in  the  ovaria,  are  not  succcs-i 
sively  generated,  but,  co-existed  with  the  fe* 
male,  dnd  are  only  unfolded  and  rendered  visible 
in  progress  of  time,  by  the  suf^lies  of  nutritive 
liquor  that  come  from  the  female.  The  ex* 
istence  of  the  germ  in  the  frmale  before  fc- 
Qundation>  is  one  of  the  most  general  laws  of 
nature*  In  birds,  the  youi^  exists  ia  the  fe- 
male before  fecundation.*  The  fetus  pre-ex- 
ists, both  in  the  class .  of  hot  and  of  cold  bloc^i 
animalsj  such  as  the  frc^,  toad,  &c.  The  em* 
bryos  of  jJants  exist  in  like  manner  in  thc^ 
ovarium  befcH'e  fecundation.  And  this  is  ana-* 
logous  to  tadpolesi  who  have  at  first  no.  Jk^ 
Shall  we  therefore  conclude,  they  do  not  exist 
at  first,  but  are  .generated  when  the  tadpole^ 
approach  their  metamorphosis  2  Is  it  not  infir 
nicel;^  more  philosophical  to  suppose,  .tha£  the 
limbs  co-exist  with  the  tadpoles,  and  are  invir 
aible>  only  because  they  ape  too.  small  to^^stdkc 
:-  .     .'  the 

«  Bonnet.    KUler. 
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die  senses  ?  Add  if.  it  be  reasonable  to  adopt- 
this  opinion  concerning  .the  limbs,  shall  we  noc 
also  admit  it  with  respeft  to  the  fetuses  of 
animals  ?  We  know  that  many  inseds  pass 
through  the  three  diflferent  states  cf  worm,, 
nymph,  and^  winged  animal ;  but,  these  difie- 
irnt  sjCates  do  hot  constitute  three  distinA  ani- 
mals s  it  is  the  same  animal  that  atoumes 
these  various  appearances ;  so  that  the  inseft 
equipped  with  wings,  existed  under  the  mem- 
branes of  the  worm  and  nymph,  from  which, 
when  it  is  freed,  it-  issues  forth,  in  a  state  of 
complete  evolution.  '  Swamiperdam  observes, 
that  what  the  nym]^  is  to  the  winged  insert, 
the  tadpole  is  to  the  frog  -,  for  he  found  the  frog 
in  miniature,  under  the  disguise  of  the  tadpole^ 
and  the  winged  inse£fe,  under  the  corn  of  the 
nymph.  Should^it,  however,  be  suggested,  that 
the  gills  and  tail  of  the  tadpole  are  not  to  be 
found  in  the  frog,  and  that  the  frog-  has  four, 
legp,^while  the  tadpole  has  at  first  none^  let  it  be 
remembered,  that  the  chicken,  at  its  first  ap- 
pearance within  the  egg,  has  the  shape  .<if  a 
worm,  with  a  large  head  and  long  taili  that 
the  heart  has  afterwards  the  form  of  a  half 
ring;  that  incubation  continues  si^ne  time  be- 
fore the  legs  and  wings  shoot^  and  that  it  loses 
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tkc  umbilical  chord,  "when  it  breaks  ihe  e^. 
This  Haller  has  proved.  But,  ^notwithstanding 
att  these  appMrances  of  metamorphosis,  no  one, 
I  believe,  Jias  ever  imagitied  the  pullet  in  the 
e^,  and  the  hen  to  be  different  animals.  * 

The  manner,  indeed,  of  the  impregnation  of 
the  original  Organization  of  either  animal  or 
vegetaWfc,  diat  is,  how  they  are  afFedcd  by  the 
effluvia  from  th^  male  seminal  substances^  an 
effluvium  capable  of  penetrating  tlie  whole  sub- 
stance, (the  notion  that  the  germ  is  an  adven- 
titious body  arriving  at  the  ovarium,  being  ri- 
diculous) must  ever  remain  mysterious.  A 
refined  fluid,  from  the  semina}  -matter  of  the 
male,  impregnates  the  organization  in  the  ovum 
in  the  female,  mingles  ;with  the  subtile  fluids 
eontained  in  it,  and  promotes^  its  growth  and 
progress.     So  in  vegetables,  the   refined  part 

r 

of  the  pulpy  fluid,  thrown  out  from  the  globules 
of  i&rina,  mixes  with  the  juices,  and  impreg- 
nates the  Kttle  organization  in  the  seed  of  every 
plant.  Men  and  women,  ^so^  we  find>  aftef 
coition,  though  of  different  colcxirs,  yet  pro- 
duce, because  it  is  ordained  their  innate  juices 
should  have  a  perfcft  agreement.  Consequent- 
ly their  proles  are  capable  of  further  propaga* 
^*  .  -  tion, 

•  Spallanzani, 
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tiQn>  widt  any  others  o(  tlie  human  race*  With 
ihe  proks  of  diflferent  species  of  animatsj  k  k 
otherwise.  They  cannot  prof»a^te>  because 
the  impregnating  effluviai  the  seminat  maioef 
of  the  male>  is  so  much  degenerated,  by  tbe 
unnatural  mixtures  of  the*  parents,  from  any 
homogeniety  widi  the  particles  of  die  innate 
juices  of  the  organization  in.  the  ovum  of  its 
female,  that  instead  of  that  agreement  which 
causes  fecundation,  the  ova  are  left  incapi^le  of 
ever  coming  to  any  thing. 
« 
It  is  held,  however>  that  &tuses  are  not  ge<* 

'  nerated  during  the  a£l  of  fecundation,  but,  that 
they  pre-exist,  and  are  contained  within  the 
female ;  and  those  who  maintain  it,  have  ex^ 
plabed  their  animation,  by  imagining  that  the 
seed  of  the  mafe  enters  into  the  &tus,  and 
reaches  die  heart.  By  gently  irritadng  the  ca** 
vities  of  this  organ,  it  excites  alternate  dilata^ 
tton  and  contra&ton,  and  thus  die  fluids  are 
forcibly  impelled  into  their  respeftivc  vessels. 
Hence  an  universal  expansion  of  the  solids,  and 

.  consequendy  the  growth  of  the  animal.  This 
is  the  doArine  of  Vallisneri,  Halkr,  Bonnet^ 
and  Spallan^ani ;  and  it  is  founded  on  the  &&, 
that  there  is  an  evident  pulsation  of  the  heart, 
pr^ious  to  the  least  morion  in  any  of  the 
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limbs;  that  there  is  the  evolution  of  the  vessds 
and  of  the  whole  animal  which  is  consequent 
upon  the  adion  of  this  nniscle ;  that  there  is 
irritability;  and  that^there  is  that  property,  by 
virtue  of  which  it  resumes  motion,  when  sti- 
^mulated  by  any  mechanical  agent,  and  at  a 
time,  when  there  are  no  remains  of  irritability  in 
die  other  musclest 

If  it  be  asked,  how  a  portion  of  semen,  so 
infinitely  small,  can  make  such  an  impression 
upon  the  heart,  as  to  accelerate  its  pulsations, 
quicken  the  motion  of  the  fluids,  and  aninute 
the  whole  system?  It  may  be  replied,  there 
are  not  wanting  examples  in  the  animal  king-» 

"  doni,  to  give  countenance  to  such  a  supposition. 
A  drop  of  the  poison  of  a  viper,  introduced 
into  a  wound,  is  sufficient  to  destroy  the  irrita- 
bility of  the  muscular,  and  the  sensibility  of 
the  nervous  system,  and  to  cause  the  death  of 
any  animal  whatever,  great  or  small.*    If  we 

.  consider,  therefore,  for  a  moment,  the  propor- 
tion between  the  bulk  of  the  venom,  and  that 
of  an  ox  or  horse,  we  shall  not  be  less  sur- 

'  prized,  that  so  small  a  quantity  of  poison, 
should  be  fatal  to  these  great  animab,  than  that 
po  minute  a  portion  of  seed-  should  •  animate  one 

infi-r 
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infiiiitely  smaller.  What  the  quantity  necessaiyj 
however,  may  be,  is  not  to  be  coi^e&ure<i 
Nature  may  allot  various  qiwntitics  of  seed  for 
fecundation,  according  to  various  qualities  of 
animals.* 

The  male  seed,  according  to  Bonnet,  is  not 
only  the  stimulant,  but,  the  nutriment  of  the 
&tus.  The  proof  of  his  opinion  is  thi^.  The 
organ  of  the  voice  in  that  mule,  says  he,  which' 
is  the  produfb  of  the  mare  impregnated  by  the 
ass,  very  closely  resembles  that  of  the  male 
parent  If  the  g^rm  exist  in  the  female  before 
impregnation,  it  must  have  been  a  horse  in  mi- 
niature, and  not  a  mule  or  an  ass;  the  or^n 
of  the  voice,  therefore,  ought  to  correspond 
to  that  of  the  horse,  and  not  of  the  ass.  The* 
seed  must,  then,  have  modified  the  organ  of  the 
voice  in  the  germ  according  to  that  of  the  male 
parent.  In  conformity  with  this  model,  the 
parts  of  this  organ  grow  and  are  unfolded; 
yet,' we  know  the  ass  only  contributed  a  fli^id. 
The  great  naturalist  of  Geneva,  also,  strength*^ 
ens  his  dedu6tion  by  the  instances  of  the  growth 
of  the  beard  in  man  -,  of  the  crest  of  .the  cock ; 
and  the  horns  of  the  stag,  which  are  certainly 
owing  to  the  cflBcacy  of  the  seed,    Hallcr,  it 
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is  true,  only  agreees  in  pairt  with  Bonnet.  He 
allows  that  these  phxnoipena  depend  upon  the 
seed,  not,  indeed,  as  a  nutritive  liquor,  but,  as 
an  impelling  or  stimulatiye  principle.  I  can 
never  assign,  says  Spallanzani,  to  the  seminal 
liquor^  any  odier  quality  than  that  of  a  sti* 
mulant* 

Whether  the  gross,  visible  part  of  the  seed, 
be  necessary  to  the  fecundation  of  animals  and 
man,  or  whether  the  invisible  attenuated  part,, 
usually  called  the  seminal  vapour  or  auray  be 
destined  for  this  purpose,  is  a  very  ancient 
question,  and  st'dl  continues  to  be  debated. 
Those  who  favour  the  iafter  opinion,  are 
obliged  to  mamtam  it  from  a  sort  of  apparent 
necessity,  rather  than  by  wf  dired  arguments 
or  experiments.  They  observe,  that  the  vagina^ 
of  some  pregnant  women  is  either  very  nar^ 
row,  or  entirely  closed ;  that  at  the  time  of  im* 
pregnation,  the  seed  does  not  reach  the  uterus; 
and  lastly,  that  the  &llopian  tubes  are  so  nar- 
row, that  they  will  not  admit  air,  much  less  a 
dense  substance.  They  conclude,  therefore, 
that  so  many  obstacles  must  prevent  die  seed^ 
injefted  into  the  female  organs,  from  arriving 
at  the  ovarium,  where  the  embryos  are  lodged^ 
And  hence. they -imagine^  that  fecundation^musc 


fae-^iF^^ftcd  bjr  die  volatile  part  of  that  liquor*:, 
which  cither  reaches  the  ovarium  kf  the  way 
of  circulation^  ov  by  rising  throi^h  the  mouth 
of  the  uterus^  9od  along  the  tubes.  Nofvith^ 
standijig  these  ai^guments^  many  audiors  adopt: 
the  <^9po8ice  opinioik  They  think  the  grosst 
part  of  the  seed  operates  the  impregoatiaiv 
since  the  narrow  passages  are  enlarged  during' 
the  ardour  of  enjoyment ;  and  since  there  ar& 
not  •wanting  instances,  where  seed' has  been 
found  in  the  uteru8>  in  the  tubes>  aad  even  to 
have  ascended  as  high  as  the  ovaria*^ 

But^  neither  of  these  hypotheses  is  sufficient^ 
ly  estaUished,  to  become  the  foundation  of  a* 
system^  .  The  first,  because  it  does  not  imefia^ 
gably  prove,  that  the  volatile  vapow,  the  aura 
semmalis,  the  subtile  spirit  alone,  reaches  the 
ovaria;  and  the  latter,  because,  though  tho 
gross  parts  should  arrive  there,  it  still  remains 
doubtful  whether  the  animation  of  the  embrjro 
is  effedted  by  this,  or  the  attenuated  parL 
Some  experiments^  however,  on  the  toad  and  • 
frog,  shew  that  fecundation  is  not  the  eSeSb 
of  the  aura,  but,  of  the  gross  part  of  the  seed* 
But;  are  we  to  conclude  that  nature  observes  this 
rule  in  other  animals,  and  in  man  ?  Sound  logic 
does  not  allow  us  to  dedwe  from  so  few  £i(Sts»  it . 

.  :  *  con- 
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conclusion '  SO  general  But,  these  hSsy  sayr 
Spallanzani,  lead  us  to  think  the  supposition 
probable;-  It  is  at  least  certain,  that  we  mzj 
yenture  to  admit  it,  till  contrary  fadb  shall  be 
adduced ;  and  thus  the  great  question,  whether 
fecundation  be  die  tffc&  of  the  aura  seminaUsy 
IS  deariy  decided  in  the  negative,  with  resped 
to  some  animals;  and  with  probabilityi  with 
respeft  to  the  rest.* 

The  mode  of  propagation  in  warm,  and  in 
cold  blooded  animals ;  in  diose  who  are  fecun* 
;dated  internally,  and  those  who  are  fecundated 
externally ;  in  those  who  produce  from  cddon, 
-and  those  who  have  no  intimate  intercourse 
whatever,  must  certainly  be  essentially  different 
The  impregnation  of  the  toad,  and  of  the  hu^ 
man  species,  oumot  be  one  and  the  same.  It 
is  probably  in  the  animal,  as  in  the  mineral 
kingdom,  where  nature  evidendy  employs  dif- 
ferent means,  to*  accomplish  similar  ends :  by 
fire  she  makes  glas^  >  by  water  she  makes  cry- 
stals; and  the  diamond,  probably,  by  some 
other  medium ;  yet,  they  are  all  in  appearance 
of  the  same  family.  There  are  animals,  such 
as  the  frog,  with  whom  the  fecundation  of  the 
eggs  does  not  take  place  within,  but  without 

the 
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the  body.    Whence  it  appears  hovr  far  Linnseus 
was  mistaken^  whtn  he  pronounced,  **  NuHam 
in  rerum  natura,  in  uUo  vivente  corpon  fieri  fi^ 
eundatitmeniy  vel  ovi  impregnatianem^  extra  corpus 
matris.^^    The  same,  it  is  supposed,  is  the  case 
with  various  fishes.    Among  bees,  it  seems  to 
be    establbhed   widi   cert^nty.      Among   all, 
however,  the  aspersion  of  the  seed  of  the  male, 
is  necessary  to  the.  animation  and  evolution  of 
the  fetus.    But,  in  reality,  are  these  eggs,  in 
the  proper  sense  of  the  term  ?    And  is  it  not 
improper  to  name  any  body  an  egg,  which,  how- 
ever closely  it  may  resemble  one  in  form,  takes 
the  shape  of  an  animal  without  leaving  any 
shell,  as  is  the  case  with  all  animals  that  come 
unequivocally  Ifrom  an  egg?     All  viviparous 
animals  have  this  in  common,  chat  their  ^tuses 
are  fiilly  formed  at  birth,  and  retain  the  linea- 
ments, which  they  then  have  through  life :  they 
are  only  more  unfolded.    We  are  ftirther  cer- 
tain, that  they  have,  long  before  birth,  the  form 
of  the  species,  as  is  evident  from  human  abor- 
tions, as  well  as  those  of  quadrupeds,     In  like 
manner  oviparous  animals  are  formed,  not  only 
when  they  are  hatched,  but  long  before,  as  we 
see  in  the  egg?  of  birds,  and  of  various  reptiles.* 
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Your  tfoohtSj  $a79  Bonnet  to  Spalhnzani^ 
«kh  respeft  to  the  fluaroer  in  "(Vhich  die  im* 
pregnation  of  &hes  is  efie&ed^  are  weH  fbtnidnL 
We  know>  at  leasts  from  the  ei^riments  of 
Jacobi»  that  simple  dbperwm  in  water>  is  saf- 
ficieat  for  the  i;npregiiation  of  die  ^gs.     SmaS^ 
pores'  are  discovered  in  the  cover  of  die  em^ 
byo^^  contnred  for  the    intrododion  of  tho 
semen.     The    cover  is  absohitcty  perforated 
tke  a  sieve.     But>  the  quesdon.  is,  whether 
SQch  apertures  exist  in  the  covers  of  the  em- 
bryos of  every  species?    Spailaazani  does  not 
hesitate  in  belief,  on  this  quesdon,  that  if  the 
germ  of  the  pallet,  of  the  lamb,  and  of  die 
calf,  vnere   as  perceptible   as  die  tadpok,  wc 
afaowdd  deteA  absorbent  pores,  similar  or  ana* 
logons  to  those  in  die  embryo  of  die.  amphibeu 
These  absorbent  pores,  and  their  dependencies, 
says  be,  contain,  without  doubt,  anatomical  pe^ 
ctdiarities,  which  we  should  admire,  if  we  were 
permitted  to  develope  the  mystery.    Each  pcu-e 
may  be  the  orifice  of  a  vessel>  communicadng 
with  the  heart. 

■ 

BufFon  and  others,  as  I  have  above  said, 
make  impregnation  always  to  depend  upon  the 
union  of  the  oi^nized  particles  in  the  seminal 

fluid 
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fluid  of  both  sexes  meeting  in  the  itferus. 
They  refuse  access  to  the  fluid  to  the  minctts 
ovum,  through  the  aperture  of  the  tuiaes.  If 
these  particles  in  the  seminal  fluid  of  the  male, 
trarel  as  they  say,  by  absorption  through  •  the 
body  of  the  uterus,  it  will  be  to  Hole  purpose 
if  those  ftimished  by  the  reservoirs  of  the 
ovaria  have  trarefied  by  mistake  into  the  htsge 
capacity  of  the  abdomen  i  a  circumstance  nvfaich 
sometimes  does  happen  i  and  in  ivhich  nidos^ 
die  fietus  is  as  effedhially  evolved  aiid  matu-*- 
nted,  as  it  might  fasfc  been  in  its  natural  re-» 
ceptacles.  But,  as  they  confer  powers  on  their 
living  organic  molecules, '  and  takdtfaem  away 
as  best  suit  their  necessities  s  sometimes  givii^ 
them  voiitton  and  a  tail,  and  sometinlel;  depriving 
them  of  life,  and  even  decaudadng  them ;  who 
knows<  but  they  m^t  in  time  have  discovered 
an  apparatus  in  the  labaratory  of  the  scrotum^ 
whsreby  their  young  fiiesids  might  be  acconn 
modated  with  an  otfifbory  txlenty  to  enable  them 
to  ferret  put  ther  lurking  place  of  tlieir  better 
half.* 

Impregnation  is^  However  moit  probably  car^ 
ried  On  by  absorption.  The  vagim  baa  an 
admirable  disposition  to  fiu:ilitate  and  promote 

this 
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Ak  absorpdan.  The  vires  of  ganorriuea,  is 
tbsorbed  by  the  canal  of  the  uterus.  ShaU 
there  be  an  estaUished  communication  for  dis- 
ease and  its  remedies,  between  the  vagma,  and 
the  general  circulating  system  ?  And  shall  not 
a  mUd  fluid,  yet  possessed  of  a&ivtty  equal  to 
that  of  any  poison,  and  created  for  the  h^hest 
and  best  purposes,  be  permitted  to  traverse  the 
same  channels?  Sfierility,  as  independent  of 
disqualification  in  the  male,  may  almost  always 
be  traced  to  an  incapacity  of  absorption  in  the 
genital  system  of  the  female,  or  a  depravatiOQ 
of  the  general  system.  Hence,  the  .natucalfy* 
delicate,  and  habitually  luxurtous,  are  incomr 
parably  less*  prone  to  concepdon  than  the  more 
robust,  and  less  artifktal ;  and  hence,  a  woman 
before  puberty  is  incapaUci  of  impregnationi 
and  after  the  cessation  of  the  catafpcmi,  is  .ia 
the  same  stoiation.  Td  the  .unfortunate  crea^ . 
tatesy:  wbosc.  lives  arc  inordinately  .dissipated 
and  immoral,  ^nd.who  cahootijescapev  general 
debility,  and  .mote  particidarlyi  toptcal  relaxa- 
tion, and,  if  we  may  use  the  phrase,  sensual 
imbecility,  sterility  almost  always  happens.  But, 
when  they  renounce  their  dtbHit^tlng  pin&ices, 
before .  their  constitutions  are  krecover^y  .d^«- 

stroyed 


stfoyed>  they  often  regain  the  tone  of  health* 
and  become  capable  of  being  impregnatedi* 

m 

There  is  a  class  of '  philosophers^  it  is  very 
certain,  who  attend  so  excfaisively  to  &&s,  and. 
ckal  so  much  in  experiment,  that  they,  seem  tx>* 
have  given  tip  reason  altc^tfaer.  They  will 
believe  nothing,  but  what  is  proved  by  die 
evidence  of  sense*  For  instance,  having  esta«* 
blished  the  egg  system  in  one  family,  thef 
would  extend  it  to  ill  others.  The  dqfbine  of 
MMa  ex  ovoy  they  would  apply  to  the  varioiK 
pafts>  as  weU  as  .to  the  whole  system  of  the 
iiniverse.  As  animals  engender  animals,  so 
have  )tone^  been  said  to  engender  -  stones:; 
mountains  do  engender  mountains ;  airs  to  en- 
gender airs>  oceans  to  engender  oceans;  pla« 
nets  to  engender  planets;  suns  to  engender 
suns;  and  all  throi^h  the  medium  of  e^s. 
And  hence  the  reason  why  the  satellites  of  Ju-> 
piter  were  not  discovered  before  the  yeai!  1610:;. 
nor  those  of  Saturn  before  the  year  1655 ;  be- 
cause, it  was  At  those  precise  epochias  the  eggs 
were  incubated,  in  which  those  satellites  were 
enveloped.  And  hence^  Herschcrs  discoveries 
may  be  nothing  more  than  the  discoveries  of 
new  births :  the  eggs  of  the  stars  he  has  added 

to 

•  Speculat,  on  Impregnation. 


4^4  LETT£*  LXU 

to  th^  astread  list,  might  have  been  laid  in  the 
days  of  Copernicus,  akhou^  it  required  the 
number  of  years  which  has  passed  between 
Copermcus  and  HerscheU  to  give  them  td  us 
hatched  and  fiee  of  incumbrtoce* 

The  pdlypi»  tad  sfeveral  species  of  worottj 
as  we  haVe  frequently  obsen^ed^  art  eapabk  (»f 
fbrmii^  ancW  those  .partS>  of  which  they  have 
been  deprivtd  by  design  or  accident.  ThtAt 
simplicity  of  cohstrudion ;  their  g^latinoui  con- 
sistency; their  uniformity  of  organizadoai 
diese;  indeed,  altogether  considered,  might  have 
afibrded  a  specious  foundadon:  fyf  a  theory  of 
animal  re-produdions.  But^  the  observa:d«>jb 
of  TPembley,  of  Geneva,  who  first  enlightened 
nfankind  as  to  the  phsenomena  of  the  polypus^ 
shew  how  <::airfuHy  even  the  best  estaUished 
^neral  laws  are  to  be  admitted.  This  animal 
efttirtly  overset*  every  hypothesis  of  genemtioil. 
It  ex^tt^  ietundity  without  coition  i  wuiA* 
plication  without  eggs ;  aiid  animals,  who  grow 
from  disseAions,  from  slips,  and  from  cuttings. 
At  the  sam^  time,  it  is  equally  clear  in  point  of 
feftV  ^^  ^<^st  animals  snv  nliulrifSlied  and  per« 
p^tfat(5d  by  copuladoit;  though  itianyi  is  die 
gr^Msf  liuMber  of  birds,  propagate  ra&er  by  a 
—  f  kind 
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kind  of  compressure^  than  a  proper  copulation.* 
But)  there  are  instances  of  more  extraordinary 
propagation.  Spallanzani  has  artifieiaUy  fecun- 
dated oviparous  animals.  He  has  artificially 
impregnated  viviparous  animalsj  in  which  fe* 
cundation  is  external.  He  has  even  succeeded 
in  viviparous  animals^  in  which  fecundation 
takes  place  in  the  body  of  the  female.  The 
experiment  was  made  on  the  female  of  the 
4:aniiie  species.  He  injeded  die  semen  of  a 
dog,  by  a  syringe,  into  the  matrix.  She  littered 
three  lively  whelps,  two  male,  and  one  female, 
fesembling,  in  colour  and  shape,  not  the  mother 
only,  but  the  father  also  from  whom  die  seed 
kad  been  taken.  He  had  been  carefid,  indeed, 
to  give  the  syringe  the  degree  of  heat,  which 
dogs  are  found  to  possess.f  In  this  country  of 
England,  I  am  informed,  an  experiment  simi^ 
t^ly  condu&ed  was  ntade  upon  a  female  of  the 
human-  species;  and  that  the  result  was  the 
same,  impregnation,  and  consequent  birth. 

To  a  naturalist,  as  well  as  to  a  metaphysician, 
the.  living  system  is  a  constant  miracle.  The 
manner  how,  and  the  time  when  the  intelligent 
prbciple  begins  its  operations,  is  not  more 
inexplicable  tlian  the  manner  how,  and  the  tim# 
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jwhen  the  corporeal  faculrics  begin  their  evdu- 
tions.  The  question  then  is,  in  fed,  of  very 
Jittle  moment  i  nor  ought  we  to  quarrel  with 
.philosophers,  who  dcfive  us  from  an  egg,  fix>m. 
a  worm,  or  from  organic  molecules,  provided 
their  doftrines  do  not  lead  to  the  blind,  for- 
tuitous combination  of  atoms.  In  the  ovarium 
of  the  original  mother  of  rnankind,  we  arc 
told,  there  were  eggs,  which  contained  not  only 
all  the  children  she  produced,  but,  all  the  hu- 
man race ;  that,  in  short,  all  animals  which  have 
existed,  or  can  exist,  were  created  at  once,  and 
included  in  their  first  mothers.*  If  this  be 
allowed,  it  may  be  demanded,  whether  all  si- 
milarly organized  bodies  were  contained  in  the 
first  semen  ?  Whedier  the  first  plant  contained 
all  its  numerous  progeny,  and  the  first  of  the 
living  race,  all  its  incalculable  descendants? 
An  infinite  progression  like  thi$,  makes  every 
individual  a  source  of  eternal  generation.  But, 
what  greater  difficulty  to  the  mighty  Creator  of 
all,  to  continue  existence  by  successive  forma- 
tion, than  by  original  succession  i 

But,  are  all  the  races  of  mankind,  for  in* 
stance,   to  be   fairly  deduced  from   the  same 
parent  ?    Or  how  are  we  to  suppose  sudi  dis- 
cordant 
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cbrdant  species  to  have  sprung  from  the  same 
fcommon  mother  ?  If  men  have  been  continued 
in  succession  from  egg  to  egg,  must  there  not  have 
Tjccn  in  Eve,  eggs  of  different  colours^  or,  at 
^least,  of  materially  different  qualides,  and  discri- 
dfimating  energies  ?  These  are  points  I  own  my- 
self ificapable  of  ascertaining.  At  the  same 
time,  it  is  not  unnatural  to  look  back  with 
veneration,  as  well  as  with  restless  curiosity, 
to  that"  source,  whence  we  date  our  material 
origin.  It  is  not  uninstruftive  even  to  cast  a 
retrospedtive  glance  upon  our  seemingly  hum- 
ble^ and  xinapt  microscopic  state;  and  to  con- 
template what  appears  to  us  as  a  shapeless  em- 
bryo, a  gelatinous  particle  without  form  or 
texture,  with  as  much  wonder  and  embarrass- 
ment as  the  stupendous  fabric,  which  it  after- 
wards evolves.  Can  possibly  extort  from  us. 
Different  races  of  quadrupeds,  it  is  said,  have 
been  artificially  generated,  as  well  as  different 
species  of  plants,  and  why  not  different  races 
of  men  ?  Different  races  of  men  have  been 
propagated: — observe  the  gradations  of  tint 
and  other  peculiarities,  in  the  inhabitants  of  the 
West  India  islands;  a  &£b,  which  instead  of 
^nilitating  against  the  opinion  of  an  original  di- 
versity, rather  implies  such  diversity i  else  inthfe 
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mixture  there  would  have  been  no  difference 
of  substance  or  quality. 

« 

St.  Augustine,  who  was  more  inclined  to 
deal  in  metaphysical,  than  in  natural  r]psearches, 
gives  us  a  detail  of  cripples,  and  what  he  calls 
monstrous  kinds  of  men,  such  as  those  having 
but  one  eye  in  the  forehead ;  pigmies  s  sciopo-> 
dse ',  cy nocephali,  and  such  like ;  and  then  de- 
mands, whether  it  was  from  Adam,  or  the  sons 
of  Noah,  such  beings  had  proceeded  ?  *  We 
have  already  seen,  that  each  seed  and  ovum 
contains  the  animal  and  vegetable  proper  to  its 
species.  Now,  when  two  or  more  of  these 
animal  ova  are  fecundated  and  come  into  die 
the  uterus,  the  sides  of  the  ova,  or  membranes 
that  contain  the  fluids  in  which  the  litde  orga- 
nizations swim,  must  inevitably  come  into  con- 
tad):  i  and  if  the  membranes  of  each  continue 
in  a  good  state,  the  fetuses  will  be  free  in  their 
several  apartments,  and  grow  separately  in  due 
proportion ;  but,  if  the  parts  of  the  membranes 
which  are  close  together,  by  being  thin  and 
weak,  or  by  any  irregular  resistance  or  fridion, 
come  to  be  dissolved  or  broken,  then  the  fluids 
of  both  unite,  and  the  two  litde  organizadonsj 
having  no  longer  a  partition   between  them, 

come 
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come  together>  adhere,  and  entwine  into  each 
other,  their  parts  easily  coalescing;   and  jfrom 
the  natural  disposition  of  each,  to  grow  and 
increase,  their  accretion  goes  on;    there  is  a 
mutual  insinuation  of  vessels  where  the  parts 
are  compressed,  and  a  mutual  confused  circular 
tion  carried  on,  till  at  length  the  whole  be-- 
comes    irregular   and   monstrous.      We  have 
many  fads  to  corroborate  this  opinion,  and  to 
shew,  that  the  fibres  of  animals  and  vegetables 
haye   a  wonderful  capacity  of  extending  and 
insinuating  themselves  into  one  another s  and. of 
continuing  a  circulation  reciprocally,  and   the 
blood  vessels   of  being  elongated   where   the 
restoration  of  a  part  requires  it.     Else,  how 
should  tumours  of  a  monstrous  size  be  pro- 
duced on  the  sur&ce  of  animal  bodies  ?     How 
should  the  lungs  adhere  to  the  pleura  so  inti- 
mately as  to  become  one  entire  united  mass,  as 
incapable  of  being  separated  as  any  part  of  a 
muscle  ?    How  should  the  buds  of  trees,  im- 
planted into  others  by  grafting  or  inoculation, 
so  insinuate  their  fibres  into  those  of  the  stock 
in  which  they  grow,  as  to  become  one  conti- 
nued piece  of  wood  with  them  ?    How  are  the 
sutures  of  the  scull,  and  those  of  the  epiphyses 
of  the  bones,  totally  obliterated  in  an  advanced 

G  g  3  age. 


47©  LETTER   LXt. 

agc^  but  by  the  insinuation  and  reciprocal  com-* 
l^ination  of  the  fibres  of  each  other  ?  And,  in 
a  word,  how  are  many  recent  wounds  so  soon 
agglutinated,  if  there  be  not  a  speedy  insinua- 
tion of  vesselsj  and  a  circulation  soon  carried 
on  ?* 

If  the  fetus>  indeed,  be  compressed  and  con- 
fined, injury,  in  every  possible  way,  may  result 
to  its  formation.  This  we  observe  in  vegeta- 
bles, A  carrot,  parsnip,  radish,  and  such  like, 
which  naturally  grow  straight  and  well  formed, 
may  be  distorted  and  altered  at  pleasure,  as  they 
grow,  by  compression:  for,  as  the  nutritious 
juices  are  equally  distributed,  and  attrafted  in 
the  same  quantity*  into  the  plant,  for  the  use 
of  the  whole,  if  a  compression  be  made  on 
^any  part,  those  juices  wAich  are  hindered  to 
flow  into  such  compressed  parts,  will  be  deter* 
mined  elsewhere,  and  make  gibbosities  and 
deformities  in  other  parts  of  the  organization 
where  the  resistance  is  less,  and  the  whole  will 
become  changed  fi-om  its  natural  form.  Thus, 
gourds,  as  they  grow,  in  applying  pressure  by 
ligatures,  or  otherwise,  may  be  brought  to  va* 
rious  shapes  5  and  apples,  pears,  &c.  placed 
in  cylindrical  phials  whilst  dicy  arc  small,  will 

by 
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by  the  lateral  pressure  lose  their  roundish  form> 
and  acquire  chat  of  a  cylinder.  And  thus  nuts, 
apples^  &c.  may  be  conjoined  and  become  dou* 
bk  while  young  and  minute,  and  not  because 
there  was  any  supposed  superfluity  of  matter 
to  form  them  by  any  subordinate  help;  and 
thus  a  nut>  apple>  &c.  among  a  bunch  of  sound 
ones>  may,  by  the  compression  of  its  organization 
be  vitiated  and  ill-formed>  but,  not  because 
there  wanted  a  sufficiency  of  this  supposed  mat- 
ter. In  this  manner,  it  may  be  supposed,  most 
animal  and  vegetable  monstrosities  happen.* 
The  existence  of  corporeal  aUraSfions  is  conse- 
quently indisputable.  They  are  the  assimila- 
tions and  adhesions  of  constituent  particles  from 
nutrition;  and  their  conversion  into  certain 
states  of  the  blood  and  body  peculiar  to  each* 
individual,  is  as  undoubted,  as  the  growth  and 
expansion  of  the  material,  consistency.  In  in* 
stances  which  are  daily  before  our  eyes,  do  not 
the  fat  and  corpulent  attraft  and  retain  from 
their  food,  abundance  of  oily  particles?  Do 
not  the  thin  or  slender  attrad  less  oil>  but  more 
earth  and  gluten  ?  Do  not  the  pale  attraft 
serous  particles  of  blood?  The  florid,  what 
composes  red  particles  ?  The  sallow  coloured, 
a  considerable  portion  of  coagulable  lymph? 
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And  do  not  diese  corporeal  attra&ion^  give  the 
different  appearances  among  human  beings,  in 
the  articles  of  size  and  complexion?  Evert 
many  of  the  diseases  incident  to  humanity,  as 
well  as  the  propensities  stamped  upon  the  em^ 
bryo,  ai  origmf,  are,  perhaps,  attributable 
to  these  corporeal  attra&ions.  A  gross  ha- 
bit of  body,  produces  indolence  $  a  slender 
habit,  activity  and  alertness ;  a  pallid  habit,  de- 
bility and  slowness;  a  florid  habit,  warmth  of 
constitution,  and  quickness  of  temper.  And 
do  not  most  of  the  differences  of  mental  suffer* 
ance  in  one  and  the  same  disease  among  differ- 
ent valetudinarians,  arise  also  from  this  variety 
of  corporeal  attradions,  ading  upon  intelledual 
sensation  ?  * 

Every  deviation  from  that  original  form  and 
9trudure,  which  gives  the  distinguishing  cha^^ 
rader  to  the  produdion$  of  nature,  may  noe 
improperly  be  called  monstrous.  Accordii^ 
to  this  acceptation  of  the  term,  the  variety  of 
monsters  will  be  fi>und  infinite.  There  is  not 
a  species  of  animal,  nay,  there  is  not  a  single 
part  of  an  animal  body,  which  is  not  subjed 
to  extraordinary  fbrmation.t    But  then,  what 
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are  we  to  say  of  the  sexual  distinctions  in  the 
proles,  and  of  those  combinations  and  devia^^ 
tions  which  so  frequently  occur  in  the  animal 
kingdom.  Avicenna*  sums  up  a  great  many 
causes  for  masculinity,  and  femineity,  as  his 
translator  expresses  it.  For  the  former,  on  the 
produftion  of  males,  the  heat  and  abundance  of 
the  sferma  virile ;  its  being  promoted  from  the 
right  testicle ;  because,  it  is  of  a  thicker  con* 
sistence,  more  hot,  and  drawn  from  the  right 
rein,  i  rem  dextro ;  which  is,  says  he,  both 
warmer  and  higher  than  the  other,  as  being 
nearer  the  liver ;  its  falling  into  the  right  side 
in  the  coitus,  &c.  And,  on  the  other  hand, 
for  the  latter,  that  the  females  are  engendered 
by  causes  contrary  to  these.  And  all  these 
opinions  he  gathered  from  Hippocrtttes,  Galen> 
and  Rhasus.  His  own;  however,  seems  a  mo- 
dification. If  the  semen  runs,  says  he,  from 
the  right  side  of  the  man  to  the  same  of  the 
woman,  it  produces  a  male ;  and  from  their  left 
sides  a  female ;  and  if  from  the  man*s  left  side 
to  the  right  of  the  woman,  the  produdion  will 
be  a  masculine  woman ;  but,  if  from  his  right 
to  her  left  side,  it  will  be  a  feminine  man. 

^  De  Causis  Masqaliniouis. 
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You  will  smile  at  these  generative  ezpUca* 
tions.  But  recolle£t>  that  it  13  a  forbidden  land 
ivhich  these  philosophers  would  conjefturall7 
explore.  They  incautiously,  indeed,  have  given 
way  to  the  suggestions  of  imagination,  more 
than  to  the  analogies  of  reason,  and  have 
adopted  ideas  both  unsubstantial  and  groundless; 
but,  it  is  at  the  same  .time  to  be  remembered, 
that  during  the  pursuit,  they  have,  by  some  ac« 
curate  and  ingenious  discoveries  and  observa* 
tions,  added  gready  to  the  stock  of  usefid 
knowledge,  and  rendered  the  path  more  easy 
to  their  successors.  How  sincerely  we  always 
wish  such  men  to  be  right!  There  can  be 
none  whose  opinions  a  man  is  more  inclined  to 
think  well  of^  than  those  who  are  ingeniously  in 
the  wrong,  who  have  the  art  to  add  grace  to 
error,  and  who  can  dignify  mistake.  In  ani- 
mals, however,  just  born,  or  very  young,  there 
are  no  peculiarities  of  shape  to  distinguish  one 
sex  from  the  other,  exclusive  of  what  relates 
to  the  organs  of  generation.  As  they  approach 
to  maturity,  the  male  loses  the  resemblance  he 
had  of  the  female,  and  assumes  discriminating 
secondary  properties.  Not,  indeed,  universally, 
for  in  fishes  there  is  no  great  difference,  nor  in 
many  insefb,  nor  in  dogs,  &c.  It  is  cvidendy, 
ihpwevcr,  the  male  which   recedes    from  the 
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female  in  these  respects.  Every  female^  being 
at  the  ^t .  of  maturity,  more  like  the  young 
of  the  same  species,  than  the  male  is  observed 
to  be ;  and  if  the  male  be  deprived  of  his  testes 
when  young,  he  retains  more  of  the  original' 
youthful  form,  and  is  therefore  more  similar  to 
the  female.* 

•  ■ 

Some  of  the  Greek  and  Arabian  physicians 
im^ined  a  great  analogy  between  the  male  and 
female  genitals  as  to  their  stru6ture,  and  strenu- 
ously asserted,  that  these  differ  in  nothii^  but 
their  situation ;  they  compared  the  cervix  and 
vagina  uteri  to  the  penis,  and  the  fundus  to  the 
sciptum,  these  only  being  inverted,  or  rather, 
not  protruded;  and  that  which  hinders  their 
protrusion  in  women,  said  they,  is  the  want  of 
heat  apd  sufficient  force  of  nature. f  The  con- 
sequence of  this  was,  in  course^  in  their  opinion, 
freqvent  changes  of  sex.  Several  of  the  Jew- 
ish rabbins,  also,  and  most  of  the  Hebrews, 
were  of  opinion,,  that  Adam  was  first  made  an 
androgynusy  on  the  fore  part  a  male,  and  behind  a 
female ;  and  that  these  were  afterwards  separated, 
and  the  female  part  called  Eve.  This  was 
their  manner  of  explaining  those  passages  of 
the  Old  Testament,  '<  Male  and  female  created 
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ht  them ;"  and  again,  ^'  Thou  has^  feraied  mc 
behind  and  before."  Others,  indeed,  believed 
the7  were  bodi  hermaphrodites.* 

But,  all  these  changes  of  sex  have  been  most 
commonly  said  to  have  been  made  fi-om  women 
to  men,  and  not  fix>m  men  to  women.  In 
serious  truth,  however,  there  is  often  a  change 
of  the  secondary  properties  of  one  sex  into 
those  of  another ;  the  female,  in  such  respe&s, 
now  and  then  assuming  the  peculiarities  of  the 
male.  This  is  often  remarked  in  the  common 
pheasant.  When  wild,  and  even  sometimes 
when  tame,  the  hen  is  often  observed  with 
the  feathers  of  the  cock  j  it  does  not  breed,  and 
the  spurs  do  not  grow.  This,  perhaps,  may 
proceed  from  age,  or  from  other  constitutional 
circumstances.  But,  this  no6  only  obtains  in 
birds,  but  probably  to  a  certain  degree  in  every 
class  of  animals.  We  find  something  similar 
taking  place  even  in  the  human  species;  for 
that  increase  of  hair  observable  on  the  &ces  of 
many  women  in  advanced  life,  is  an  approach 
cowards  the  beard,  which  is  one  of  the  most 
dist'mgubhing  secondary  properties  of  man. 
Thus  the  female,  at  a  period  of  life  when  the 
powers  of  propagation  cease^  loses  many  of  her 
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peculiar  properties,  and  may  be  said,  except 
from  mere  strudure  of  parts,  to  be  <^  no  aexi 
and  even  recedes  from  the,  prigiAai  chtra£fcer  of 
the  animal^  approaching  in  appearance  towards 
the  male,  or,  perhaps  more  properly,  towards 
the  hermaphrodite.* 

Hermaphrodites  may  be  divided  into  two 
kinds,  the  natural  and  the  unnatural.  The  first 
belongs  to  the  inferior  and  more  simple  genera 
of  animals,  of  which  there  are  a  much  greater 
number  than  of  the  more  perfe£): :  but,  as  ani* 
mals  become  more  complicated,  have  more 
parts,  and  each  part  is  more  confined  to  its  par-» 
ocular  usti  a  separation  of  the  two  necessary 
powers  for  generation  has  also  taken  place. 
The  unnatural  hermaphrodite,  I  believe,  now 
and  then  occurs  in  every  tribe  of  animals,  hav- 
ing distinft  sexes ,  and  is  to  be  met  with  in  all 
Hs  gradations,  from  the  distinffc  sex,  to  the 
complete  union  of  the  male  and  female  organ, 
but,  is  more  common  in  some  than  in  others. 
In  the  human  species,  for  instancej  more  rarely 
tlian  in  any  other,  for  Hunter  says,  he  never  has 
seen  the  phaenomenon.  He  says  the  same  of 
dogs  and  cats ;  but  in  the  horse,  ass,  sheep,  and 
black  cattle,  he  declares  it  to  be  very  frequent. 

The 
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The  hermaphrodites  seen  by  hinij  always  ap- 
peared externally,  and  at  first  view,  to  be  fe- 
males. It  is  a  &&  known,  that  when  a  cow 
brings  forth  two  calves,  and  one  of  them  'is 
a  bull  calf^  and  the  other  to  appearance  a  cow, 
that  the  cow  calf  is  unfit  for  propagation,  but, 
the  bull  calf  becomes  a  proper  bull.  This 
cow  calf  is  in  this  country  called  a  free  martin. 
It  is  a  real  hermaphrodite,  never  breedsi  or 
shews  the  least  inclination  for  the  bull,  nor  is 
ever  taken 'the  least  notice  of  by  the  bulL  ft  is 
Very  susceptible  of  growing  fat ;  and  the  flesh, 
like  that  of  the  ox  or  spayed  heifer,  is  in  com- 
mon, much  finer  in  the  fibre,  than  either  the 
bull  or  cow,  and  is  supposed  to  exceed  that  of 
the  ox  and  heifer  in  delicacy  of  flavour.* 

Among  the  ancients,  these  prodigies,  or  mon- 
sters, as  they  were  denominated,  in  nature, 
were  at  various  periods,  most  inhumanly  dealt 
with.  In  the  Hebrew  law,  there  is  ofi^n  harsh 
coercive  mention  made  of  hermaphrodites,  al- 
though they  were  not  very  solicitous  about  the 
causes  of  their  confijsed  natures.  The  word 
andrcgynus  was  fimiliar  among  the  Israelites, 
signifying,  one  having  the  parts  oF  generation 
of  both  sexes.     Andr6gyni,  in  their  natures, 

they 
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they  esteemed  partly  as  men^  partly  as  women ; 
partly  as  both  man  and  woman  s  and  partly 
as  neither  man  nor  woman,  but  as  they  appear 
in  their  proper  persons.  And  hence  they  held 
an  hermaphrodite  to  be  among  the  in&mous» 
to  whom  the  gates  of  dignity  ought  not  to 
open.*  The  Romans,  soon  after  the  fbunda* 
don  of  their  city,  made  laws  against  androgym 
remarkably  severe  j  for  whenever  a  child  was 
reputed  one  of  these,  his  sentence  was  to  be, 
shut  up  in  a  chest  alive,  and  thrown  into  the 
sea,j"  Other  nations  have  likewise  been  fero- 
ciously rigorous  in  this  respect.  Even  in  mo- 
dem days,  and  even  in  England,  we  have  not 
been  free  from  siinilar  prejudiced  care,  in  pro- 
viding laws  against  the  unfortunate*  A  great 
lawyer,  however,  has  put  a  saving  clause  in 
their  favour,  •  for  he ,  says,  every  heir  is  cither 
male  or  female,  or  an  hermaphrodite^  that  is^ 
both  male  and  female:  and  an  hermaphrodite, 
which  is  also  called  an  androgynus,  shall  be  heir 
either  as  male  or  female,  according  to  that  kind 
of  s^x  which  most  prevails,  and  accordingly 
ought  to  be  baptized.  J 

^  Casper  Bauhinus.  f  Eatropius. 
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.  Wc  ar.e  told  there  was  a  nation  of  mi^ngfpit^ 
in  Africa,  beyond  the  NasamoQes  -,  that  every 
one  of  them  bore  the  chara&eristics  of  the 
xnale  and  female  sex,  one  of  their  breas|?  being 
that  of  a  man>  and  the  other  that  of  a  woman.* 
And  this  answers  the  derivation  of  the  wqird 
Efi^fohrof,  coumpQunded  of  Epff^fig,  Mer*- 
curyj  and  A<p^iTn9  Venus.  But»  this  vcsf 
fertile  climate  of  wonders,  it  is.  not  to  be  >bes> 
lieved,  ever  produced  a  race  of  such,  aninwb^ 
4ui  generis.  If  we  credit  some  writersj  indecdb 
it  has  given  birth  to  one  race  of  human  beings 
with  tails;  and  to  another,  without  thejoaost 
universal  of  ajl  faculties,  the  ^cuky  of  speed)* 
But,  the  dayjs  of  superstition  and  ignorance -ant 
BOW  so  rapidly  passing  away,  that  unhapfrg 
creatures^  distorted  only  in  some  partiqulac 
parts,  are  neither  to  be  treated  as  infamoos 
por  vile;  nor  are  we  to  consider  them  other 
than  as  accidental  deviations  from  the  primary 
organization  of  nature.  Neither  are  we^  in  un^ 
philosophic  barbarity,  any  longer  to  make  se-* 
yere  laws  against  them,  supposing  them  to  be 
capable  of  exercising  the  fiindlions  of  either 
sex,  with  regard  to  generation  s  and  restraining 
them  under  rigorous  penalties  to  adhere  to  that 
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sex  onljr  which  they  shoiild  deliberately  fix  upon 
as  the  most  eligible. 

In  nature^  there  is  supposed  a  general  proto* 
type  of  every  species^  upon  which  each  in- 
dividual is  modelled^  but,  which  seeitis  in  its 
aftual  produ&ion  to  be  depraved  or  improved 
by  circumstances.  To  obtain  good  grain» 
beaatiftil  flowers,  &Ci  the  seeds  must  be  changed, 
and  never  sown  in  the  same  soil  that  produced 
them.  In'  the  same  manner,  by  mixing  races, 
or  by  crossing  the  breed  of  different  climates^ 
beauty  of  form,  and  every  other  useful  quality, 
are  brought  to  perfe6Hon,  and  vice  versa.  The 
evils  which  result  from  alliances  of  the  same 
Uood  have  been  so  glaring,  that  even  among 
die  most  unpolished  nations,  a  brother  has  rare- 
ly been  permitted  to  marry  his  sister.  But, 
which  parent  is  it  which  aiFe(5U  most  powerfully 
the  progeny's  external  form  ?  From  numerous 
experiments  and  observations,  says  BufFon,  I 
am  convinced,  that  not  only  in  horses,  but  in 
man,  and  every  other  animal,  the  male  lias 
more  influence  on  the  external  form  of  the 
young  than  the  female ;  and  that  in  every  spe- 
cies, the  male  is  the  principal  type  of  the  race. 
The  female,  indeed,  has  an  influence  upon  the 
(:harafter,   but  she  never  improves  it.     The 
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miJe  alone  enjoys  the  hciAty  o(  suppnrtkn^  die 
}>urtty  of  the  racej  and  of  rendering  k  mort 
perfea.* 

I  am  aware,  that  according  to  the  minutest 
microscopical  enquiry,  the  uvuktm,  colttaimng 
the  rudiments  of  the  future  animal,  remaiits  in 
the  female  ovarium,  inert,  •  and  without  znf 
perceptibk  aftion  whatever  of  heart  or  arteries; 
until  it  be  impregnated  by  the  mrie.  It  is  then,- 
the  pulsation,  or  funSum  saRensy  becomes  evi- 
dent. But,  as  I  cannot  but  suppose  that  iM 
mother  has  had  an  equal  share  with  the  &ther, 
in  the  formation  of  the  in&nt,  so  I  see  ho  rM^ 
son,  notwithstanding  Bufibn^s  want  of  gaflandyy 
why  the  female  ^ould  be  considered  as  inferior 
to  the  male.  In  lodcing  about  us,  I  am  mis^ 
talcen,  if  we  shall  not  find  as  many  chikheri 
Mke  their  mothers,  as  like  their  fathers^  B^ 
whether  this-  be  the  case  or  not,  how  are  we  to 
account  for  a  child's  being  neither  like  his  fr^ 
ther  nor  mother,  but,  being  remarkaUy  Vk6 
his  grandfather  or  his  grandmother  ?  This  h'  a 
fkft  that  frequently  occurs,  and  is  a  (fiffidukyi 
Which  would  puzzle  even  Bufibn  himselfi 
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Moreoveri  th^re  stft  natiohal)  as  >ff%l}  as  ^ 

4 

mily  features.  Some  cUmates,  are  cei^ainjjr 
more  favourabfe  to  the  perfedion  of  m^m4 
Chan  others  i  though  by  migration,  they  are  not 
so  much  degraded  as  other  animals.  Wkile 
men  continue  in  the  same  climate,  and  even  in 
the  Banoe  distriA,  an  uniform  peculiarity  of  fea- 
twe  and  figure  prevails  amoi^  them*  But) 
when  tfaey  migrate^  or  when  they  are  corrupted 
by  the  migrations  of  others>  this  national  dis^ 
tindion  is  in  some  respects  impaired.'.  Th^ 
Jew  is  nearly  the  same  in  all  clit-nacesi  for  he 
does  not  intermarry.  An  Englishman,  a  Freneiar 
tMii,  a  Dutchman>  a  Spaniard,  an  Italian^.^^i^ 
a  German^  may,  even  without  any  pecu^aFiEj^ 
of  dress,  be  almost  always  distinguished;  « J9 
another  s^nse^  likewise,  it  is  to  be  consid^^f 
whether^  in  some  circumstances,  ^  the  mot^p^r  ia 
HOC  even  more  intimately  connected  with  tji(t 
form  of  her  in&ntj  than  the  father.  Whi^t  U 
the  probable  account  given  by  naturalists^  of 
lh(  marks  of  chiklren  in  the  womb  from  the 
imagination  of  the  mother  i  How  do  ^y  ex* 
fimi  the  plastic  power  in  the  fetus^  being  within 
the  plastic  pqwtr  of  the  mothfir^  and  being 
a£ked  upon  by  the  same  spirit  of  natint  i  And 
what  do  they  say  to  the  strong  and  impvdaivf 
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imagination  bf  the  mother,  by  a  confcurring* 
adion  In  the  same  ptetic  spirit  in  the  fibtii% 
affefting  the  tender  and  increasing  parts  of  the 
fetusi  and,  like  an  impulsive  signature,  leaving 
Ae  Impression  behind  ? 

All  this  I  know  has  been  lightly  treated'  by 
learned  and .  ingenious  men.  It  has  been  ^id^ 
that  children  are  never  intrinsically  marked  by 
the  imagination  of  their  mothers.  They  tnay 
be  injured  by  an  unnatural  compression,  while 
in  tfie  embryo  or  fetus  state.  The  coniie£l!?6h 
between  the  mother  and  the  child  being  so  in- 
timate, that  even  any  violent  agitation  of  spirits-, 
any  mental  inquietude,  any  apprehension,  any 
"horror,  may  be  readily  supposed  to  have  neces- 
sarily some  considerable  effect  upon  that,  which 
at  the  moment,  makes  an  essential  part  of  her* 
'self.  But)  to  believe  that  a  woman  broi^t 
into  the  world,  a  child  with  its  limbs  all  broken 

• 

in  precisely  the  same  places,  in  which  she  had  seen 
a  criminal's  broken  in  suflfering  the  extremities 
of  torture,  and  to  attribute  this  to  imagination, 
is  rather,  say  they,  being  credulous  overmuch. 
I  do  not  know  what  to  say  to  this.  We  httf 
constantly  of  marks  originating  -in^ft^ict  -  a«id 
cthejrsj  even  in  ceruin  dispositions  of  appetite 
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tQ  eat  diiSy  or  that  sort  of  food:  and  yet^  it. 
i6^mie>  wc  never,  or  very  rarely,  I  will  acknow^. 
l«c^e,  hear  of  a  woman  frightened  by  an  animdji.. 
being  delivered  of  a  child  with  any  of  thqt 
external  properties  of  that  animal ;  or  longings 
as  it  is  called,  for  a  fruit,  being  delivered  of  a 
child  with  branches,  leaves,  blossoms,  or  rfniit, 
sproudng  from  its  trunk  or  limbs.  The  sub- 
jeft  is,  however,  inexplicable.  While  the  fetus 
is  Arming  in  the  mjrsterious  womb  of  nature^ 
it  is  impossible  for  us  to  learn,  what  impressive, 
energy,  the  mind  of  the  parent  may  have  upon 
the  body  of  the  expanding  offspring.  During 
the  first  nine  months  of  ics  existence,  it  is  con-^ 
fined  in  a  dark  prison,  debarred  from  light  and 
air.  It  is  not  until  an  baieas  corpus  sets  it  at 
liberty,  that  we  are  permitted  to  judge  of  its 
consistency,  and  its  positive  or  adventitious 
qualities.  Yet  imagination,  or  a  revuUipii  of 
spirit,  causing  compression,  does  certainly  6c.- 
casion .  extraordinary  alterations  in  the  animal 
.figure;  .and  therefore  it  is  not  altogether  philo- 
sophical, to  laugh .  at  the  universally  received 
ideas  upon  the  subjeft ;  for  though  they  cannot 
be  satis&ftorily  demonstrated^  yet  they  cannot 
be  altogether  refiited« 
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I  have  said  «bove>  thtt  BuSbn  is  oP  opinhn^ 
the  mafe  gives  the  resemfolancr  to  die  offipring, 
even  to  the  of&printg  of  midet.  This  h  re«» 
markable^  that  from  a  jacli-ass  and  a  mare,  tfaa 
oist^ihg  is  Skfi  the  ass ;  and  from  a  horse  anci 
a«ij  the  offipring  is  fkc  the  horse.  This»  how. 
erer,  I  believe>  does  not  ri^dly  hold  good  ib 
tfce'  mixtures  of  the  different  races  of  die 
Herman  species.  The  traks  of  tlie  fcmale>  I 
nDust' repeat  it>  are  as  frequently  disdnguishaUc 
^  those  of  the  male.  But>  be  dtis  as  it  maf^i 
tSt  growth  of  the  human  body  i$  excee($ngiy 
curibus.  In  the  womb>  the  fetus  progressively 
increases  in  size,  more  and  more  in  equal  tim^ 
tffl  it^  escapes  its  confinement*  The  ch|)d>  on 
the  tfontrary,  is  continualiy  less  and  less  rapid  ki 
fts' growth,  till  the  age  of  puberty,  to  which 
it'  makes  a  sudden  boui^d,  and  soon  acqutms. 
fts- frill  stature.  A£  the  end  of  the  first  mo&di 
It  is  an  inch  long ;  aiid  at  the  end  of  the  nktht 
it  is  eighteen  inches.  Butv  vi  tlie  ncjct  twelve 
months,  it  only  acquires  six  or  seven;  tiie 
iicxt;  four  or  five  $  die  next,  three  or  four ; 
ahd  afterward;;,  tSl  puberty,  ^a%  above  one 
and  a  hal^  or  two  inches  a  year.  Thus  the 
&tus  grows  more  in  the  last  monthj  - -thait 
diC  child  does  in  the' year.*    In  nine  months, 

'     *  from 

4  B^iffea. 


fym  Mrtg  smaller  than  k  pin's,  bead,  it  gmi&' 
t)ie  wrpdrizuig  bulk  <i£eighieen  inches  in  height,- 
asA  c£  proportionate  general  txpansum. 

i  Wc  have  still,  however,  one  very  material 
point  relative  co  animal  existence  to  learn  ^  and^ 
that  is,  whether  mules  be  barren  or*fruitful« 
Stfcause  mules  produced  by  the  mixture  of  the 
Mofise  with  the  she  ass,  or  the  jack-ass  with  the 
mare,  ore  sterile,  we  conclude  that  mules  of 
fvery  kind  must  be  deprived  of  the  power 
^f  transmission.  But,  may  not  tliis  opinionn. 
^ys  Bufibn,  be  false?  We  have  no  proper 
information  concerning  the  jumar,  an  animal 
&ud  CO  be  produced  by  the  cow  and  jack-assa^ 
or  by  the  mare  and  bull;  whether  the  zebra 
can  produce  with  the  horse  or  ass,  &c.  Our 
ignorance  of  these  &6t$  is  almost  invincible^ 
The  ancients,  indeed,  tell  us,  the  mule  produces 
at  the  age  of  seven  year; ;  and  that  it  likewise 
produce$  with  the  mare.  "  Mulus  septennis 
imfkrt  potest^  &f  jam  cum  equa  conjunSus  bimum 
pra^reavit/' *  Upon  this  question,  says  the 
French  naturalist,  wc  may  consider  it,  I  think, 
as  an  established  fa<5t,  that  the  he  mule  ;C.aji 
generate,  and  xht  she  mule  ppduce.     Like 
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odier  anioials,!  diejr  h&ve  i  seminal  liquor^  aiii!^ 
all*,  the .  organs  necessaiy  to  generadon.  Buc» 
mongrel  anamals  are  abrays  less  ferdk^  and  more 
tardyj  than  tho&cjof  ^  purc^pecies, 
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In  the  preceding  letter,  I  found  it  necessary 
to  dear  the  way,  by  perhaps  too  many  circum- 
stantial details,  and  by  too«regular  a  narration  of 
pardculars,  which,  however,  lay  the  foundation 
of  principles,  and  si^gest  matter  for  discoveries 
and  observations.  Truth  propagates  truth. 
Nor  is  there  any  danger,  I  must  hope,  m  pur-- 
suing  nature  to  her  last  ramifications.  A  scru- 
pulous enumeration  on  interesting  subjefts,  may 
be  of  udlity.  The  dignity  of  the  whole,  cannot 
be  injured  by  attention  to  the  parts.  It  is  said 
to  us,  indeed,  though  figuratively,  I  know^  in 
Scripture,  "  that  which  thou  sowest  is  not  qukk^ 
ified  except  it  die.'*  *  And  what  is  singular,  cer- 
tain appearances  in  the  progress  and  succession 
of  organic  bodies,  may  serve  to  shew  that  the 
idea  is  neither  preposteroiis  nor  chimericaL 
Putre&dion  is  evidently  the  great  process  ^- 
pointed  by  the  Creatori  for  the  resolution  of 
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aimnaL  ami  vegetable  substances  into  the  a^ 
inejits  £-001  which  they  were  first  fbraied.  ^  By- 
t}as>  every  thing  is  reduced  to  one.  dominooj 
lot.  This  resolutioo  of  Jbodii^^  it  no  kss  wo^ 
dcrfid^  than  dieir.  formation.  Every  seed  pro-, 
duces  its  own  plant ;  every  animal,  one  of  it& 
own  species :  they  li ve>  they  are  nourished,  and 
each  retains  its  individi^  nature.  They  deoqr, 
ifaey  die,  xtOUtn  to  their  eleoienfcary  sctte,  ,|j)d 
are  again  employed. as  (he  consiitueiM:  panji  o| 
9ther  vegetables,  ainLoiher  aaiaiats«  Suck  i% 
the  annazing  circle  of  £&  and  death* 

An  increase  of  life,.  Hjsults  &om  deajth^  The 
extinflion  of  aninoality  is  so  &r  from  being  inju-- 
tioiis,  that  ijt  is  both  advatitageous  and  neceaaary* 
And  thus  in  the  vronder fiil  ^economy  of  Aatiire» 
the  living  subaCante  si»fiefs  no  dimin^iciM  froo^ 

'  individual  di^solutiofi^  Its  very  ckstru&ion 
sqry^  to  reproduce  it.  The  fianie  oC  Uft^ 
aft^  it  is  extipguisbed  hi  one  das$  of  animals^ 
itiimediiii^ely  re-kindles  in  a«ioth€r>  and  barm 
jfMh  fresh ,  ^lustfe  add  uiK^i^unished  strengtji^ 
Whatever  i«is  birtb^.  :niu$t  have  deadtp^ :  ^M 
<|tMity  of:  the  bon^a  >40Cfea9es ;  the  inc^tstjc)^ 

.  aiC  f^djAipd  obstructed ;-  the  cii*?ulatjpp  qf(.tb$ 
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eiinUig8s>  and  the  caitilagiBs  into  bones;  ^cht 
fibits  of  the  inii$cles  grow  rigid;  the  skm  ^b 
deprived  of  its  moisture,  and  wrinkles  aie  ff$^ 
dnUy  formdiniti  the  hair  turm  hnrf;  th# 
teeth  £U1  out;  the  ri^age  as&umes  ahag^aid 
j^ipearance  s  the  hodf  bends Ibrwaid;  and  deaik 
ensues.  Among  the  numerous  indiTiduab  o# 
the  human  q>e€ies;  these  ineritaUe  concoml* 
tsiic$  of  exi^tehce,  are  various  in  their  peripdi^ 
as  id  theijr  ^Appearances.  In  women,  partial* 
krly,  the  beneS)  muscles^  and  cartilages  beii% 
S<^er  and  kss  solid  dian  those  of  men,  anc} 
consequently  requiring,  more  time  to  harden, 
they  live  longer  generally  than  men.* 

Wefe  k  not  for  this  eiitin^ioa  of  lile>  the 
eanft  would  be  inadequate  to  the  support  of  its 
own  anknation.  When  we  refleft  on  the  ama^ 
vUng  fecundity  of  each  species,  the-  rapfd  and 
prodigious  mulriplication  of  particutar  animals^ 
which  come  ferth  in  myriads  to  scatter  destmc* 
tkm  arovnd  thern^  we  are  astonished  they  d^ 
rfot  oppress*  i^ature  by  their  numbers,  and  after 
Hf^hxv^  her  produftionsi  fiitt  viAims  iso  the^ 
tni^yersal  waste  tiiey  have  created^.  Thicl( 
dbu^  ef  wmged  armies  of  famished  insefb, 
}lfk  ^  i^tam  annihilate  the  Ibboucs  and  the  hopes 

of 
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of  jwMHiSr .  Ajuoiatied  dch^^es  of  verpia  n^ 
Yagt  every  thing,  and  in&&  the  air  wkh«  the 
putrid  emanations  of  their  dead  carcases.  My^ 
riads  of  ants  produce  indescribable  devastatioiw 
Greeks,  JRoiiians, .Norm^nsy  Huns,  Goths,  Tar-. 
tan»  and  others,  rush  from  their  savage  home$» 
and  iell  their  bleeding  species  with  ^e  muff 
dccous  sword  of  war.  The  same  rescridiqiM^ 
seem. laid  upon  m$uu  that  are  impost  ^VRft, 
other  ammals.  We  cherish  or  mulapl)r>  negleft 
or  destroy,  our.  fellow-creaturesj  according  XQ^ 
die  advantages  or  inconveniencies  which  reside. 

from  them;* 

» 

Putrc£t£tiQn  has  been  denominated  the  masn 
tjpr  k^  pf  the  cxiiljcnces  of  nature^  It  is  ,ef^ 
ij^.a^^ioq,  visibly,  of  invisibly.  It  is  incessantly 
decoippp^ipg  the.  various  bodies  of  org^zation* 
It  causes  d^cay  in  the  vegetable  kingdom;  it 
rQt^  th^e  creatures  who  possess,  animal  life.  .  The 
p^nt,.  however,  it  makes  spriog  from  the  pu- 
trescent ,  earth  of  the  animal  i  and  the  apimal 
f«)m  the  fermented  juices  of  the  plant.  The 
pesvsant;,.  who  covers  his  liqde  field  with  manur^^ 
^es  oot  kAQw  what  this,  process  is,  whicph.  PQ^ 
^PD$  iC)  JjcrtiJity,  Arc  wq,  much  wiscrj,.  ip.ji;?,x. 
g^.  fQ.  wimal.:f«ti^.ty|  ,  ^c  .Ittiow^  jo^eji^ 

.  ,      th^t 

•  Bufiiin.  . 
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w      .«» 


thstt  we  are  engendered,  and  that,  too,  afflodgst 

ftrftienting  and  elaborated  fluids.     We  know 

that  we  derive  our  growth  from  such  juices. 

And  we  know,  that  we  at  last,  like  every  thing 

in  natuntj  fall  into  decay  and  dissolution.    Pi'r- 

tres<*ent  organized  bodies  form  the'  vegetable 

earth,  enrich  the  soil,  and  force  out  the  corn 

and  fiiiits.    The  whole  seems  a  system  of  pu« 

trefii£tibn  and  re-generation.     Each    moment 

tefcms  with  rottenness  and  with  life:    the  stir- 

6ce  of  the  earth  is  simply  a  mass  of  corrupt 
• 
tion* 


.  I 


Nature,  however,"  is  wisely  and  uniformly 
employed,  in  so  changing  this  produA  of  pud-e- 
&ftit>n,  as  to  render  it  generally  cither  innoceht 
or  useful.  Were  not  this  the  case,  the  quan- 
tity accumulated  would  be  soon  so  great,  as 
to  destroy  the  whole  race  of  mankind.'  It  is 
not  easy  to  trace  her  steps.  Dispersion  and 
vegetation  may  be  supposed  to  have  considera^ 
ble  efficacy.  Dispersion,  by  ventilation  and 
by  winds,  wjiich  changes  the  atmosphere ;  ve- 
getation, for  air,  which  has  been  rendered  un^ 
wliolesome  by  respiration  or  putrefadlion;  is 
meliorated,  and  again  made  fit  for  the  support 
fif  animal  life,  by  the  growth  of  vegetables; 
In  no  circumstances  are  vegetables  seen  so  vi^ 

gorousj 
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garoq^  a$  in  an  air  freshly  «<^  Mrwfjif  mtMi 
with  iHitit£i£Uofi>  and  which  ia  imme&tel^ 
fatal  to  aiumal  life.  Planta,  therefere^  as  wc 
have  often  oblcrred)  rcftnc  the  tSt&i  of 
br^jtthiiigt  and  tend  to  keep  the  atnuMf^m 
aweec  and  wholesome  i  {danfcs*  I  mean  under 
the  inSuence  of  Ijgk.  Whi<h  is  a  pkh^tic  pm^ 
cesa  wSio^  upon  the  resinous  parts  of  ^anta 
onl7»  and  <is  the  grand  pabulum  of  yegetafalas^ 
the  completion  of  tl>e  putrefidavt  proceas^ 
and  the  conaequent  return  of  the  puttv^ring 
subje&  to  iti  elementary  state.  Fire  and  smoiDS 
have  likewise  been  found  powerful  corredors 
of  putrid  efflnvitim*  By  the  digestive  process 
the  idiment  is  so  changed,  as  to  becotnc  a  part 
of  the  animal  which  it  nourishes ;  and  by  dis 
putreiadive  process,  this  animal  passed  into 
a  state  of  dissolution,  loses  its  texture  and  or-> 
ganization,  and  rises  into  the  air  in  the  form  of  va«» 
pour.  Part  of  this  vapour  is  abscvbed'by  grow^ 
ing  vegetables ;  nourishes  them',  and  becomes 
k  part  of  their  sut)stance ;  and  thus  the  air  is  so 
hr  freed  from  the  noxious  impregnation.  What 
remains,  is  sdtt  finther  dispersed;  and  passing 
hf  the  wise  provision  of  nature^  through.  'rB¥ 
fious  €hiilges  aod  oombintkmst  returns  to  the 

ataiB 


parts  of 'othcr-vegeubles  artd  other  sttifaflajs.*    " 

•  •  -        •  '.  •   •       

>  It  has  been,  said,  minerals  hsrve  their  coDfi^' 
goratian  and  increase  iti.the  body  of  ttie-eafdi" 
diApty;  vegetables,  their  roots  in  the  eaith; 
bot  the  ftcvky  of  raking  therttselve^  in  water 
and  in  air  i  md  ^uiirnak  their  birth  in  eaith/ 
waascty  and  in  air :  air  being  thus  ^  to  all,  the 
grand  principle  of  existence ;  ^  earth  and  'v^ter, 
part»^  of  their  consistency ;  -  and  fire,  or  hear, 
the  prime  agent.  :'For,  da/ /not  all  terrestri^ 
inatters,  say  they,  resdve  themselvm  into  those 
ekments  of  wluch  they  origimdly  irere  fbrmad  i 
The  elements  have  ticrfred  tficir  existence  from 
water  and  spirit,  and-tD\water  and  spirit  they 
return.  Do  not  all  vegetables  bivst  into  beings 
and  owe  their  organic  expansion  ta  air,  to  vn,^ 
ter,  and  to  fire  ?  And  arc  not  animals  formed^ 
preserved,  destroyed,  and  re-generated  by  the 
same  elements  ?  The  author  of .  a  singular 
work,  t  says,  ^*  Att  things  have:  been  in  a  cha- 
otic fluid;  all  things  are  to  return  to  a  chaotic 
fhiid;  The  world  -itself  was  a  pbaocic  fluidi 
crystaUine,  clear^  transparent^  without  odour  or 
taace. :  MLihc  elcmimts  were  honnoniously  and 
diymically  blended.    But,  suddenly  an  invisible 

spirit 

»  Dobson*  f  Nature  Dcvoili. 
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^Hrit  arosc^  insinuated  itselfi  and  set  it  in  mic- 
tion. It  then  fermented,  became  troubled^ 
direw  out  of  itself  an  earth,  putrified,  and  be- 
came offensive.  The  parts  then  separated. 
The  more  subtile  formed  the  a^er;  the  next 
tht  air  -,  the  next  the  water ;  and  the  last  the 
earth.  These  parts,  however,  do  not  differ: 
they  are  all  of  the  same  chaotic  fluid,  but  varied 
by  subtility  and  fixity.  Even  the  fluids  that 
descend  in  rain  and  dew,  in  hail  and  snow, 
are  nothing  but  the  re-generated  chaos.  Exa- 
mine what  they  contain :  collet  a  small  quan* 
tity ;  put  it  in  a  liquid  state  in  a  vessel  -,  close 
the  vessel  hermedcally :  you  then  have  it  cry- 
staUine,  ckar,  transparent,  as  the  water  of  the 
fountain*  In  a  month,  (and  it  has  imbibed  no 
adventitious  impurity)  you  will  find  a  considera- 
ble alteration.  It  begins  to  be  aduated  by  the 
spirit  with  which  it  is  invisibly  charged.  It 
gets  warm ;  becomes  progressively  heated  -,  pu- 
trifies ;  becomes  ofie^isiye  and  nebulous.  The 
spirit,  or  motion,  effefts  a  separadon.  The 
subtile  parts  would  fly  oft*  in  vapour.  An  earth 
increases  in  the  process,  which  from  its  weight 
at  kngth  subsides  to  the  bottom.  This  is  glu« 
tinous,  viscous,  ole^enous.  May  it  not,  there- 
fore, be  the  universal  gubr  ?  .  All  animals  derive 
their  existence  from  a  watery  or  slimy  sub« 

stance 
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Stance,  nourished  by  other  aqueous  and  succu- 
lent substances  in  the  womb,  which  by  the  na- 
tural alchymy,  is  changed  into  flesh,  blood, 
skin,  bones,  &c.  Do  not  they  return  to  what 
they  sprung  from,  a  slimy,  glutinous  liquid  ?"  * 

In  a  close  inspeftion  of  the  beings  of  this 
globe,   a  very  striking  affinity  is  undoubtedly 

to  be  traced.    Let  us  assemble,  for  a  moment, 

.  .  .       • »  .  • 

all  the  quadrupeds  into  one  group,  and  let  the 
intervals,  or  ranks,  represent  the  proximity  or 
ciistance  between  each  species.  The.apc.makc^* 
a  near  approach  to  man.  The  bats  arc  the 
^es  of  birds.  The  porcupines  and  he(%e- 
hogSi  by  the  quills  with  which  they  are  covered, 
seem  to  indicate  that  feathers  are  not  confined 
to  birds.  Thg  armadillos,  by  their  scaly  shells, 
approach  the  turtle  and  the  crustaceous  animals. 
The  beavers,  by  the  scales  on  their  tails,  resem- 
ble fishes.  The  ant-eaters,  by  their  beak  or 
trunk,  without  teeth,  and  the  length  of  the 
tongue,  claim  affinity  to  aquatic  tribes.  In  . 
fine,  the  seal^  the  walrus,  and  the  manati,  arc 
a  separate  corps,  and  make  a  great  projeftion 
with  a  view  to  arrive  at  the  cetaceous  classes, 
though  they  are  more  nearly  allied  to  quadru- 
voL.  iir.  I  i  peds-.. 

*  Nature  Devoile. 
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pcds.*  But,  in  the  inscrutable  chain  of  animal 
affinities,  what  ultimate  link  connefts  the  ma- 
crocosm with  the  microcosm  ?  Or  how,  in  the 
wildness  of  system,  can  the  creation  of  a  world, 
be  compared  with  the  propagation  of  an  ani- 
mal? 

Nothing  can  be  deprived  of  its  substance  or 
materiality;  for,  as  in  generation,  nothing  of 
matter  is  produced  that  did  not  before  exist,  so 
in  corruption,  nothing  more  is  lost  than  that 
particular  modification,  which  was  its  form,  and 
constituted  it  of  a  particular  species.  The 
principle  of  corruption  is  perhaps  the  same 
which,  in  a  state  of  circulation,  is  one  of  the 
principles  of  life;  namely,  the  air,  which  is 
found  mixed  in  considerable  quantities  with  all 

sorts  of  fluids,  as  necessary  to  vegetable  as  to 

• 

animal  life.  Spinoza,  indeed,  maintains,  that 
there  is  but  one  substance  in  nature,  whereof 
all  created  things  are  so  many  diflferent  modifi- 
cations; and  thus  he  makes  the  soul  of  the 
same  substance  with  the  body;  and  the  globe 
of  the  same  substance  with  the  grasshopper. 
The  whole  universe,  according  to  him,  is  but 
one  substance  J  which  he  holds  to  be  en- 
dowed with  an  infinity  of  attributes,   in  the 

num- 
•  BufFon. 
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humber  of  which  are  thinking  and  extension* 
All  bodies  are  modifications  of  this  substance, 
considered  as  extended  j  and  all  spirits,  modifi* 
cations  of  the  same  substance,  considered  as 
thinking.  Body,  which  in  philosophy  is  a  so- 
lid, extended,  palpable  substance,  of  itself  mere- 
ly passive,  and  indifferent  either  to  motion  or 
rest,  but  capable  of  any  sort  of  motion,  and  of 
all  figures  and  forms,  is  composed,  according  to 
the  Peripatetics,  of  matter,  form,  and  privation ; 
according  to  the  Epicureans  and  Corpuscular 
rians,  of  an  assemblage  of  hooked,  heavy  atoms  1 
according  to  the  Cartesians,  of  a  certain  quan* 
tity  of  extension  5  according  to  the  Newtonians, 
of  a  system  or  association  of  solid,  massy, 
hard,  impenetrable,  immoveable  particles,  rang- 
ed or  disposed  in  this  or  that  manner ;  whence 
result  bodies  of  this  or  that  form,  distinguished 
by  this  or  that  name. 

That  all  bodies  agree  in  one  common  matter, 
the  schoolmen  themselves  allow,  making  what 
they  call  the  materia  prima,  to  be  the  basis  of 
them  all,  and  their  specific  differences  to  spring 
from  their  particular  forms :  and  since  the  true 
notion  of  body  consists,  cither  alone  in  ex- 
tension, or  in  extension  and  impenetrability 
together,   it  will  follow,  that  the  differences, 

I  i  a  which 
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which  make  ^e  varieties  of  visible  bodies,  do 
not  proceed  from  the  nature  of  mere  matttr, 
of  which  we  have  but  one  uniform  conception, 
but,  from  certain  attributes,  such  as  motion, 
size,  position,  &c.  which  we  call  mechanical 
affi^dions.  We  are  as  fer  from  an  idea  of  the 
substance  of  body,  in  having  the  complex  idea 
of  extended,  figured,  ooloured,  and  all  other 
sensible  qualities,  which  is  all  we  know  of  it,  as 
if  we  knew  nothing  at  all;  nor  after  all  the- 
acquaintance  and  fiimiliarity  which  we  imag^e 
we  have  with  matter,  and  the  many  qualities 
men  assure  themselves  they  perceive  and  know 
in  bodies ;  will  it,  perhaps,  on  examination,  be 
found,  that  they  have  any  more,  or  clearer 
primary  ideas  beloi^mg  to  body,  than  they 
Imve  belonging  to  immaterial  spirit.  The  pri- 
mary ideas  we  have  peculiar  to  body,  as  con- 
tradistinguished from  spirit,  are  the  cohesion  of 
solid,  and  consequendy  separable  parts ;  and  a 
power  of  communicating  motion  by  impulse. 
These  ar^  the  original  ideas,  proper  and  pecu- 
liar to  body ;  for  figure  is  but  the  consequence 
of  finite  extension.  Thus  the  idea  of  the 
substance  of  spirit,  is  equally  clear  and  well 
known  to  us,  as  the  idea  of  the  substance  of 

body.* 

Fire, 

I  Locke. 
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Fire,  according  to  Zeno  the  Stoic,  is  difFused 
through  all  the  parts  of  the  world,  and  they  are 
seireraUy  and  conjointly  sustained  by  it.  That 
it  is  in  the  earth,  appears  by  seeds  and  roots, 
which  spring  up  and  grow  by  the  teniperamenC 
of  the  heat;  for  whatever  is  nourished  and 
grow^,  comprises  within  itself  the  principle  of 
heat.  That  it  is  in  water,  is  evident,  because 
water  is  susceptible  of  greater  cold,  as  by 
freezing.  And  that  it  is  in  air,  is  equally  de^ 
monstrable,  for  air  is  a  vapour  extracted  from 
water,  and  supplied  by  the  motion  of  the  heat, 
which  is  in  the  water.  But,  primarily,  and  ori- 
ginally, it  is  in  the  element  of  fire,  which  dis-« 
perses  salutary,  vital  warmth  to  all  things.* 
Newton  proposes  the  question,  whether  aetlier 
may  not  be  the  cause  of  gravity,  of  the  diffe- 
rent attractions,  and  of  every  motion,  both  ani* 
mal  and  vegetable  ?  In  her  annual  progress, 
the  earth  experiences,  from  the  diflferent  aspe&a 
of  the  sun,  the  regulated  variations  which  we 
call  seasons.  As  a  necessary  consequence,  most 
of  her  produAions  experience  the  like  vicissi<» 
tudes.  In  winter,  certain  animals,  and  certain 
plants,  are  in  a  kind  of  lethargy;  in  spring» 
they  seem  re-animated,  and  roused  out  of  a 
long  toipor  s   in  summer,  they  are  in  the  height 

I  i  3  of 
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of  vigour^  Again,  it  is  asked,  whether  it  be 
not  those  inflammable  and  spiritous  substances 
which  men  imbibe,  which  accelerate  the  organic 
fiinftions,  and  rapidly  increase  the  general  cii^ 
dilation  f 

Every  motion,  it  has  been  conceived,  causes 
heat,  whether  perceptible  or  not.  In  most  ter- 
rene animals,  this  heat  is  sensible.  But,  aquatic 
beings,  though  almost  incessantly  in  motion, 
have  no  heat  whatever.  They  are  in  the  very 
opposite  extreme,  they  are  cold.  Nevertheless, 
life  seems  to  be  necessarily  caused  by  heat  or 
motion,  for  coldness  and  immobility  extinguish 
the  vital  spark.  There  is,  indeed,  a  sensible 
and  an  insensible  igneous  principle ;  and  of  this 
latter,  fishes  abundantly  partake.  From  obser- 
vations and  experiments,  it  appears  to  be  a  law 
of  nature  in  animal  bodies,  that  the  degree  of 
external  heat  should  bear  a  proportion  to  the 
quantity  of*  life :  as  it  is  weakened,  this  propor- 
tion requires  great  accuracy;  while  greater 
powers  of  life  allow  it  greater  latitude.  It  is 
upon  these  principles,  that  cold  air  is  found  of 
so  much  benefit  to  people  who  are  reduced  by 
disease,  as  fevers,  &c.  by  diminishing  heat,  in 
proportion  to  the  diminution  of  life ;  or  lessen- 
ing the  necessity  of  th^  body's  producing  its 

own 
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own  cold.  Thus,  in  persons  frost-hitten^  the 
effeft  of  cold  is  that  of  lessening  the  living 
principle.  The  powers  of  aftion  remain  as  * 
perfeft  as  ever,  only  weakened,  and  heat  is  the 
only  thing  wanting  to  put  these  powers  into 
aftion.  Yet,  heat  must  at  first  be  gradually 
applied,  and  proportioned  to  the  quantity  of  the 
living  principle  5  but,  as  that  increases,  you  may 
increase  the  degree  of  heat.  If  this  method 
be  not\  observed,  and  too  great  a  degree  of  heat 
be  first  applied,  the  person,  or  part,  •  loses  en- 
tirely the  living  principle,  and  mortification 
ensues.  This  process  invariably  takes  place 
with  regard  to  man.  The  same,  probably, 
happens  to  other  animals.  The  degree  of  heat 
must  not  be  increased  too  suddenly  for  the 
proportion  of  life  remaining  in  the  animal.* 

* 

But  why,  as  I  asked  in  a  former  letter,  does 
cold  accelerate  the  growth  of  fur?  To  this 
it  is  not  easy  to  reply.  Extreme  cold,  indeed, 
we  know,  in  some  respefts,  produces  similar 
cfFefts  to  those  of  violent  heat.  The  Samoi- 
cdes,  the  Laplanders,  and  the  natives  of  Green- 
land, arc  tawny;  the  latter,  even  black  as  the 
Africans.  May  not  this  be  occasioned  by  the 
dryness  of  the  air,  which,  perhaps,  is  equally 

I  i  4  great 

*  John  Hunter. 
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great  in  extreme  cold^  as  in  extreme  heat? 
Both  cold  and  heat  dry  the  skin>  and  give  it  a 
tawny  hue.  G>ld  contracts  all  the  produdions 
of  nature  $  and  hence  the  reason^  why  roan^ 
though  the  only  animal  on  whom  nature  has 
bestowed  the  power  of  multiplying  in  every  cli- 
mate of  the  earthy  is  comparatively  diminished 
in  frozen  regions.  The  Laplanders  are  the 
smallest  of  the  human  species*  And  hence, 
says  BufFon,  in  support  of  his  vitreous  hypothe- 
sis, the  reason  why  many  classes  of  beings  have 
disappeared;  for  instance,  the  manunouth,  whose 
enormous  bones  were  at  least  six  times  larger 
than  those  of  the  largest  elephant. 

The  close  harmony  between  the  life  and 
organization  of  bodies,  has  induced  some  phi- 
losophers to  imagine,  that  life  is  no  other  than  a 
certain  combination  of  organs,  which  are  kept 
in  a  perpetual  motion,  by  mutually  afting  upon 
each  othen*  But,  this  sentiment  seems  to 
confound  life  with  motion;  two  things  which 
are  very  distind  in  the  ideas  of  every  man, 
as  indeed  they  are  in  themselves.  The  modon 
of  a  body,  of  whatever  kind  it  be,  will  have  no 
efFeft  upon  the  nature  and  properties  of  that 
body ;   it  merely  changes  its  posidon  rcladve  to 

,  .  ano* 
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another  body;    and  there  is  an  immensfr  diflr- 
rence  between  this  idea>  and  that  of  sensibi- 
lity, which  constitutes  one  of  the  most  essential 
qualities  of  animal  life.    Were  conjefturc  ca- 
pable of  satisfying  us,  the  germ  of  life  might 
indeed  be  considered  as  a  substance,  bearing  a 
strong  resemblance  to  fire.     Should  any  one 
ask,  in  what  this  resemblance  consists,  it  might 
be  answei'ed,  that  as  fire  is  kindled  by  fire,  thus 
does  life  generate  life :   that,  weak  and  wavering 
in  its  rise,  adtive  and  impetuous  in  the  midst 
of  its  career,    languid  and    exhausted  at  the 
close,  the  progress  of  a  living,  is  cxadUy  simi- 
lar to  that  of  an  inflamed  substance.    This,  at 
first,  is  but  a  spark,  a  glimmering  light,  scarcely 
able  to  support  itself;    by  spreading,  it  changes 
into  an  impetuous  flame,    and,    after  having 
surprised  us  with  its  lustre,   it  is  spent,  and 
extinguishes  of  itself.  We  might  add,  that  as  in- 
flammable substances  require  a  perpetual  supply 
of  nutritive  air,  so  die  living  substance  cannot 
subsist  without  constant  supplies  of  the  same 
nutritive  aliment;   that  as  fire  seizes  and  con<- 
sumes  whatever  is  its  proper  aliment,  so  does 
organized  life  fix  upon,  and  devour,  whatever 
affords  it  sustenance ;  that  as  fire  may  be  extin- 
guished by  too  large  a  quantity  of  combustible 
materials,  as  well  as  by  the  want  of  them,  so 

may 
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may  a  superfluous  quantity,  as  well  as  a  defi- 
ciency of  food,  prove  equally  prejudicial  to  life ; 
that  those  materials,  which  produce  the  most 
violent  efFefts  upon  living  bodies,  (as  certain 
spirits,  for  example)  have  precisely  the  same 
influence  upou  inflamed  ones ;  that  each  requires 
air,  for  its  support:  in  a  word,  it  might  be 
remarked,  that  it  is  only  by  the  kindly  influence 
of  heat,  that  a  living  body  experiences  die  first 
expansion  of  its  germ ;  it  is  this  which  rears  it 
to  its  summit  of  perfeftion  j  and  after  having 
introduced  animated  bodies  into  being,  it  ads 
the  part  of  a  nurse,  and  of  a  guardian^  in  pre- 
serving the  requisite  flexibility  of  their  fibres> 
and  the  motion  of  their  fluids. 

But,  conjefture  will  not  satisfy  us  on  this 
very  intricate  subjeft;  nor  are  we  to  call  life 
altogether  an  element,  and  to  compare  it  with 
fire.  The  soul  seems  to  have  no  decided  power, 
I  will  allow,  until  the  atmospheric  air  has  rushed 
into  the  lungs ;  for  without  this,  the  infant  pe- 
rishes soon  after  delivery.  The  air  seems  to 
contain  the  pabulum  vitie.  During  the  time  the 
faetus  continues  in  the  uterus,  there  is  no  reason 
to  suppose  it  enjoys  any  of  those  adlive  quali- 
ties of  the  soul,  which  display  themselves  after- 
wards ;  it  possesses,  perhaps,  a  stimulum  insitum, 

or 
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*  or  an  internal  irritability,  for  the  perfomiance  of 
the  peculiar  circulation  of  the  blood,  and  some 

secretions  and  excretions ;  but,  in  itself  know& 

« 

nothing  of  the  one  or  the  other;  in  short,  it 
has  no  thinking  qualities,  no  ideas  of  sense  or 
refle6bion :  the  brain  is  almost  fluid,  and  similar 
to  serum.  When  excluded  from  the  uterus, 
some  operations  of  the  soul  appear  immediately 
after  the  first  respiration;  for  the  child  cries, 
and  soon  shews  a  desire  for  food,  and  will  cleft 
sweet  instead  of  bitter.  The  circulation  of  the 
blood  is  changed,  and  performed  in  a  different 
manner;  for  instead  of  passing  through  the 
du£lus  arteriosus^  venosusy  and  foramen  ovale,  the 
auricles  and  venticles  receive  the  blood;  the 
pulmonary  arteries  and  veins  acquire  their  power 
of  circulating  the  blood  through  the  lungs ;  and  this 
is  a  mode  that  continues  through  life.*  The 
positive  fiiculties  of  the  soul  thus  unfold  them- 
selves with  respiration,  and  with  the  cessation 
of  respiration,  would  seem  to  be  lost:  the 
principle  of  life,  would  seem  as  fugitive  as  the 
clement  of  air. 

But  in  faft,  though  air  be  only  conjcfhirally 
supposed  the  pabulum  of  life,  it  yet  is  more 
than  supposition,  that  it  is  the  pabulum  of  fire ; 

'     if 
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if  not  fire  kselC  in  its  purest  state,  agreeably  tp 
the  present  generally  received  chymistry.  That 
which  has  been  the  dcM^rine,  therefore,  relatiine 
to  the  origin  of  animal  heat,  is  reducible  to  the 
fiindamemal  question,  concerning  the  chai^  of 
vital  air  into  aerial  acid,  and  of  this  into  cor- 
rupted air:  an  opinion,  which  every  day  re- 
ceives confinnation.*  Of  dhe  composition  of 
an  animal,  we  have  already  spoken  at  laige. 
Its  nnaterial  part,  animal  earth,  as  it  is  caBed, 
is  obtained  indiscriminately  from  every  class, 
4>f  beii^  It  is  obtained  either  fix>m  the  shel^ 
cf  fishes i  or  fi-om  those  of  eggs;  or  from 
pearls ;  or  from  the  bones,  horns,  claws  of  land 
animals ;  or  fi-pm  the  skins  of  inseds.  That 
obtained  fi-om  the  shells  of  fish,  and  fi-om  those 
of  eggs,  is  purely  calcareous ;  only  oyster-shells 
discover  some  feeble  vestiges  of  salenite.  That 
obtained  fi-om  bones,  horns,  claws,  teeth,  &c 
is  also  a  calcareous  earth,  united  to  a  phosphoric 
acid.f 

This,  indeed,  is  the  earthy  residium  of  the 
animal  substance.    But,  what  are  we  to  conceive 
concerning  the  immediate  conne6tion  of  the 
mind  with  the  body?    How  do  they  recipro- 
cal^ 
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tally  aft  on  one  another  ^  How  ate  die  sen« 
daitions  distindly  conveyed?  Or,  what  are  tht 
means,  by  which  they  are  communicated  through 
Ae  nerves  to  the  brain  ?  This  invisible  agency, 
must  ever  remain  beyond  ocular  deTnonstration> 
or  the  utmost  limits  of  the  most  comprehensiviii 
httman  tntellefii.  It  is  only  clear,  that  tht 
something,  which  is  sufficient^  powei^  to  a^ 
oh  human  matter  during  life,  has  its  principal 
rcsidemre  in  the  bram  and  nerves,  which  latter 
pervade  every  part  of  the  body.  Not  that  the 
nervous  influence  is  clearly  known,  excepting  in 
its  efiefts.  The  discovery  of  a  nervous  fluid, 
is  fer  from  having  received  the  sanftion  of  the 
fcamed.  All  we  know  is,  that  an  increaesed  or 
decreased  enei^gy,  in  the  nervous  system,  causes 
an  increased  or  decreased  arterial  aftion,  ner- 
vous influence,  or  the  "vires  bisita  of  the  mus- 
cles. What  miserabk  objefts  have  men  of  the 
best  understandings  presented,  when  these  have 
been  united  with  too  great  nervous  sensibility! 
But,  however  this  be  brought  about,  it  is  not 
rational  to  suppose,  that  any  liquid,  such  as  a 
nervous  fluid,  can  pass  and  repass  widi  such 
rapidity  as  thought  itself^  either  through  tubes, 
supposing  they  were  existing,  or  by  transuda- 
tion. Yet,  cfestroy  the  nerve  going  to  any 
part^  and  the  power  of  motion  and  sense  in  the 

part 
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part  wholly  ceases^  or  is  but  very  imperfeftif 
performed.  Persons  of  strong  health  never 
experience  the  extreme  of  nervous  sensibility^ 
even  though  the  mind. be  viokndy  affeded: 
it  happens  only  to  the  delicate  in  mind^ .  and 
feeble  in  body.  What  changes  in  the  disposi- 
tion of  the  most  placid,  tranquil  minds^  during 
the  continuance  of  an  enervating  disease  !  The 
best  tempers  become  captious.  The  soul  per- 
ceives every  thing  through  a  cloud,  and  no 
balmy  rays  of  comfort  ever  find  admission. 
The  state  of  the  blood,  therefore,  the  form  of 
the  body,  and  their  aftion  on  the  nervous  sys- 
tem, together  with  the  adion  of  this  nervous 
system  on  the  immaterial  part  called  mind, 
cause^  most  of  the  diversity  of  charadter  which 
we  find  among  human  beings,  and  lias  an 
unequivocal  infiuence  oo  the  moral  cohdud  of 
human  life.* 

Self  love  feels  more  for  its  passions,  than  for 
its  opinions  -,  and  thus  the  immateriaiist  will  not 
admit  of  what  is  most  evident,  the  influence 
of  body  upon  mind,  as  his  antagonist  will  not 
admit  the  influence  of  mind  upon  body.  This 
subjed  has  already  occupied  much  of  our  atten- 
tion, and  therefore  any  thing  further  concerning  it 

would 
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would  be  superfluous.  Locke  says>  the  ideas  as 
well  as  the.  children  of  our  youth  die  before  us  ; 
and  our  minds  represent  to  us  those  tombs  to 
which  we  are  apprgaching ;  where,  though  the 
brass  and  marble  remain,  yet  the  inscriptions 
are  effaced  by  time,  and  the  imagery  moulders 
away.  In  some,  says  he,  the  mind  retains  the 
charaftcrs  drawn  on  it,  like  marble;  in  others, 
like  free-stone  -,  and  in  others,  little  better  than 
sand.  Disease  sometimes  strips  the  memory  of 
all  ideas ;  the  flames  of  a  fever,  in  a  few  days 
will  calcine  all  past  images  to  dust  and  confu- 
sion. In  fa6t,  if  we  except  the  number  of 
years  which  are  peculiar  to  old  age,  as  well  as 
the  external  marks  of  decrepitude  and  decay, 
can  we  find  any  two  things  so  strikingly  alike, 
as  the  infant  and  the  oftogcnary?  Both  of 
them  have  white  hairs,  and  they  are  without 
teeth.  Both  of  them  find  the  wholcsomest 
nourishment  in  milk,  and  the  most  simple  diet. 
Both  are  forgetful,  indiscreet,  and  what  is  stiled 
childish.  The  more  a  man  advances  in  years, 
the  more  this  affinity  is  apparent.  The  com- 
mencement and  the  end  of  animal  existence,  as 
described  by  the  poets,  touch,  or  nearly  run  into 
each  other.  The  extindlion  .  of  the  vital  spark 
at  length  approaches.  Hoary,  venerable  age  then 
drops  into  the  grave^  as  little  terrified,  and  with 

as 
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Sis  Mttfc  perception  of  death,  as  inftncy  drops, 
into  the  workl>  unconscious  of  its  existence. 

It  was  held  by  sonne  wise  men  o£  antiquity, 
wad  has  been  acquiesced  in  by  modems,  as  an 
eternal  verity,  that. there  never  was,  nor  could 
be  ift  nature,   any  such  thii^  as  annihilation. 
Odiers>   indeed,   made  the  world- eternal,  and 
void  of  aU  corruption:   for  not  being  able  to 
comprehend  whether  the  egg  or  the  bird  were' 
first  generated,  since  no  bird  could  be  without 
an  e^  nor  any  egg  without  a  bird,  they  therefore 
conceived  the  world,    and  the    beginning  of 
every  begotten  thing,  together  with  the  end  of 
all,  to*  be,  by  perpetual  revolution,  sempiternal. 
Even  the  Stoics,  who  believed  a  f5nal  confla- 
gracion,  did  not  admit  of  annihilation;  but,  that 
there  would  be  a  new  heaven  and  a  new  earth ; 
or  radier,  that  the  Almighty  Wisdom  would 
produce  some  new  fabric  inconceivable  by  us, 
who  are,    in    truth,    unable  to   conceive    any 
thing, .  of  which  we  have .  not  positive  expe- 
rience.    Something,  say  they,  cannot  be  created 
out  of  nothing;    neither  can  annihilation  turn, 
something  into  nothing.     Hence  it  follows,  that 
as  there  is  no  access,  so  there  can  be  no  dimi- 
muion,   in  the  universe.     Look  at  a  burying 
place.    Dig  lato  a  cemetery  of  the  dead.-    In 

every 
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every  shovel  fiift  that  is  thrown  up,  you  wiH 
find  the  fragment,  of  a  bone  or  skull  intermixed 
with  a  kind  of  fresh  /moulderirig  earth,  which 
sotne  time  or^otber  had /a'place :  in  the  composi- 
tic^  pf'^- human  body;  ^J^iidt  innumerable 
tnulatude»  of  people  lie.  confused  together! 
How*  men,  women  and  cliildren,  priests  and  * 
soldiers,  politicians  and  p^psisants,  opulent  and 
poor,  tyrants  and  slavci^^are  crumbled  and: 
blended  indiscriminately  in  one;  common  mass ! 

# 

How  beauty,  strength,  and  youth,  with  old  age, 
weakness,  and  deformity,  lie  undistinguished  in 
the  same  promiscuous  heap  of  now  unconscious 
matter  I 

Man,  as  every  thing-efe -on  this  globe,  may 
be  looked  upon  as  in.  $  stafe.of  constat  vicissi- 
tude. The  fin^l  term  of  his  existence,  is  as 
unknown  to  him,  as  was  that  of  his  first  confor-  . 
mation*  Destru^io  unius,  g^eratia  alterius. 
But,  are  we  thence  ^to  conclude,  that  there  is 
nothing  which  is  eidvr  born  or  dies  in  nature?  It 
has  long,  indeed,  bee(i  said,  there  is  neither  birth 
nor  death,  as  they  are  relative  to  mortals,  but, 
simply  a  combination,  and  a  separation  of  that 
which  was  so  combined.  And  are  not  they 
weak,  we  are  asked,  in  understanding,  or  men 
of  confined  ideas,  who  imagine  that  any  thingv 

VOL.  Ill,  K  k  is 


514  LETTER  LXIU 

* 

is  bom  th^t  did  not  exist  before?    Or>  dc 
tny  thing  can  dic>  and  perish  eternally  I  ^ 

The  extent  to  "which  this  sort  of  reasoning 
was  carried  by  the  schools^  we  haire  already  had 
occasion  to  examine  and  discuss.  Out  of  it, 
however,  grew  the  wretched  system  of  Atheism, 
and  its  concomitant  fortuitous  combination  of 
atoms,  as  relative  to  animal  existence.  Man, 
says  the  inconsistent  denier  of  an  ever  a&ing 
Providence,  is  the  produ6lion  of  nature,  formed 
without  dejiign  by  the  different  combinations  of 
matter  and  motiort.  The  earth  thus,  though 
devoid  of  sentiment  and  intelligence,  is  absurd- 
ly held  to  have  produced  this  marvellous  being. 
The  millions  of  parts  which  form  the  human 
frame,  were  heretofore  scattered  through  the 
globe;  by  accident  they  came  together,  how 
or  when  no  one  can  tell;  they  at  length  ar- 
ranged themselves  into  body;  and,  what  is 
most  astonishing  of  all,  produced  life,  senti* 
mcnt,  and  the  faculty  of  reasoning.  To  save 
the  pain  of  forming  each  individual,  the  beings 
thus  first  organized  were  formed  male  and  fe- 
male, so  that  for  the  foture,  the  species  should 
be  kept  up  by  generation.  And  last  of  all, 
to  complete  the  work,  the  force  of  gravity,  and 

the 
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the  reciprocity  of  this  material  impulsidn,  fur- 
nished the  forefathers  of  the  human  race  widi. 
arts  and  sciences,  and  with  all  the  sublime 
exertion  of  the  immaterial  intelkft.  But,  if  at ' 
iny  period  nature,  of  her  own  accord,  could 
have  produced  such  organized  bebgs,  such  anir* 
mals,  such  minerals,  as  we  now  see,  whence  comes 
it,  that  since  that  wonderful  moment,  she  never 
should  have  produced  any  others?  Has  she 
changed,  or  has  she  become  barren  ?  Why  do 
not  the  same  fortuitous  arrangements  of  atoms 
take  place  now  as  heretofore?  Surely  the 
earth  is  not  altered,  otherwise  the  descendants 
rf  the  first  created  man  could  not  have  been 
nourished  and  preserved.*-^Can  you  conceive 
any  thing  ihore  tremendously  philosophical  than 
this  infinite  series  of  children,  without  any  ori- 
ginally created  parents  ? 

.  The  little  we  know  of  this  world,  and  of 
ourselves,  should  at  least  impress  us  with  humi- 
lity.    No  wise  man  can  venture  peremptorily 

■ 

to  define  the  different  states  in  which  we  prima* 
rily  were,  absolutely  are,  or  ultimately  may  be. 
J^ut,  we  have  now  finished  our  subjeft.  The 
systems  we  have  adverted  to  of  the  moderns, 
we  have  clearly  traced  to  the  ancients,  who, 

K  k  2  most 
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mott  pr6babljy  were  thems^lvey  but  borroweit^ 
Neither  is  Buffi:>n,  nor  any  of  his  coatemponi* 
rics»  to  run  away  even  with  the  revival  of  such 
ideas.  Puerari^  in  his  Dissertations^  published 
at  Geneva  in  1662^  gives  the  greatest  part  of 
the  molecule  system  of  oigantzation.  Sir  Ke- 
nelm  Digby;  in  his  treatise^  D€  Naiurd  Corpo* 
rMMt  still  seems  to  have  becen  more  explicit.* 
With  rcspc6t  to  the  egg  hypothesis^  we  have 
had  the  strongest  proofs  o(  irs  antiquity.  The 
tame  we  have  had  of  the  sexual  distin&ion  of 
plhncs.  Even  with  respeft  to  one  of  the  great* 
est  supposed  modern  discoveries,  Hippocrates, 
it  is  evident,  was  acquainted  widi  the  circuladoii 
of  the  blood.  Commumcanf  autm  omnes  ven^^ 
cr  confluent  inter  se  mutuo.  I  acknowledge^  say^ 
he,  1  do  not  know  where  the  tide  conunences, 
nor  where  it  ends:  for  in  a  circle,  one  can 
neither  find  beginning  nor  ending.  The  heart 
and  the  veins,  however,  are  always  in  motion. 
He  compares  the  streams  which  return  to  their 
source  by  variegated  canals^  to  the  blood  in  cir- 
culation. Plato  and  Aristotle,  afcer  Hippo- 
crates, have  many  passages  to  the  like  effe&, 
Apulei'us,  treating  of  this  sentiment  of  Plato, 
mentions  it  with  as  much  precision  as  Harvey 
himself  could  h^vc  done,     He  does  not,  it  \% 

true. 
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tme,  say,  that  the  blood  parts  from  the  heart,  bf 
the  arteries,  but  he  makes  it  in  going  from  the 
heart,  take  the  route  of  the  lungs,  and  thence 
spread  itself  throi^h  all  the  parts  of  the  body« 
6u  expanii  sinteniium  PhUenis  :  sed  regione  vena-* 
rum  miotus  oriuntur^  per  pulmonis  spiracula  viva* 
citatem  transferentes^quam  de  corde susceperunt^.i^ 
rurfus  ex  iUo  loco  divis^e  per  membray  in  totum 
bominemjuvanf  spiritum.^  In  being  thus  parti* 
€ular>  I  do  not  mean  to  detraft  from  well-earned 
reputation.  An  ample  dividend  of  praise  al- 
ways remains  to  authors  of  candour  and  veraci- 
ty, though  not  original ;  for  to  them  must  be 
assigned  the  plan  of  their  composition,  the 
distribution  of  its  parts,  the  choice  of  their 
proofsj  the  train  of  their  arguments,  and  what 
is  yet  more,  the  general  predominance  of  their 
discrimination  and  judgment.  My  obje£b  is 
widely  different.  As  we  proceed,  it  will  be 
further  develope^l. 

Plato,  however,  (and  it  is  with  extravagancy 
I  am  now  contending)  endeavoured  to  prove 
that  the  world  is  endowed  with  wisdom>  be<» 
cause,  ^'  a  world  is  greater  than  any  of  ioi 
parts  \  therefore  it  is  endowed  with  wisdom ; 
for  otherwise  a  man,  who  is  endowed  with  wis^ 

dom. 
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dom,  would  be  greater  than  die  world."  •  Z«- 
no  endeavoured  to  prove  the  world  to  have  the 
use  of  reason  by  an  argument  of  the  same  kind. 
Pope  Gregory,  writing  in  favour  of  the  four 
councils,  Nice,  Constantinople,  Ephesus,  and 
Calcedon,  reasons  thus:  *^  That  as  there  are 
four  evangelists,  tfiere  ought  also  to  be  four 
councils."  Joscphus,  in  his  answer  to  Appian, 
on  the  subjcft  of  the  Temple  of  Jerusalem, 
says ;  **  As  there  is  but  one  God,  and  one  world, 
it  holds  in  analogy,  there  should  be  but  one 
temple."  At  that  rate,  also,  diere  should  be 
but  one  worshipper.  For  why  should  that  one 
temple  be  at  Jerusalem,  rather  than  at  Rome 
or  Pekin  ?  Many  reasonings  thus  have  passed 
current  in  the  world  as  good  coin,  v^ich  really^ 
both  in  premises  and  conclusions,  have  been 
absurd.  Marriage,  within  the  fourth  degree  of 
consanguinity,  as  well  as  of  affinity,  is  prohibit-- 
cd  by  the  Lateran  Council :  and  why  ?  Be- 
cause, the  body  being  made  up  of  the  four 
elements,  has  four  different  humours  in  it. 
«*  Quatcrnariils  enim  numcrus  bene  congruie 
prohiUtioni  conjugii  corporalis;  de  quo  dicit 
apostolus,  quod  vir  non  habet  pote^tatem  sui 
corporis,  sed  mulier;  i^que  mulier  habet  po^ 
tescatem  sui  corporis',  sed  vir  3    quia  quatuor 

'sunt 

•  Cicero. 


sunt  humores  in  corporc»  quod .  constat  ex  qua^ 
tuor  ekmentis."  Thus^  the  wisest  among  the 
wi^e,  and  in  all  ages>  have  frequently  been  be- 
trayed into  weakness  of  reasoning.  Yet  we 
kugh  at  the  poor  Indian,  who  supports  the 
earth  from  falling  by  an  elephant,  and  the  ele^ 
phant  by  a  tortoise.  Is  his  figure  less  solid  in 
its  foundation,  than  the  celebrated  BufFon's  hy- 
pothesis^  of  a  splinter  from  the  sun  ?  We  arc 
by  the  aposde,  to  pray  always ;  from  which  Je- 
rom,  one  of  the  fathers,  argiics  thus,  *'  Conju* 
gal  enjoyment  is  inconsistent  with  praying; 
ergo,  conjugal  enjoyment  is  a  sin."  Eating  and 
drinking,  by  the  same  argument,  are  sins ;  and 
sleep  must  be  a  deadly  one,  for  it  is  a  complete 
interruption  to  praying. 

In  a  word,  we  should  always  be  upon  our 
guard  against  creatures  and  systems  of  human 
imagination,  and  should  learn  to  respeft  nothing 
as  conducive  to  philosophy,  but  fads  sufficiently 
vouched,  or  conclusions  drawn  from  them  by  a 
fair  and  chaste  interpretation  of  natbre.  At  the . 
same  time,  it  is  equally  incumbent  On  a  liberal 
and  an  enlightened  mind,  not  to  think  an  inves- 
tigation trifling,  because  the  truth  is  not,  to  his 
apprehension,  immediately  evident:  for  amid 
the  collision  of  ideas  in  the  human  understand* 

ing. 
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ii^y  and  the  latent^  and  infinitely  varied  rtlatioos 
of  natural  ol^eds^  it  must  ever  be  hazardous 
to  pronounce  any  fa&  so  barren,  as  not  to 
be  capable^  either  in  the  affirmation  or  die  ne-* 
gationt  of  suggesting  ingenious  speculation^  or  * 
of  conducing  to  important  discovery. 
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